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APPENDICES

Appendix - 1
Binary System of PEO-Water Mixture
1.1 Datafrom viscosity measurement

(1) PEO (Mw= Ixlosg/mol) in water

O (g/dL) P P Std. deviation []
0.2 1.1441 1.1420 1+ 0.002
0.4 1.108 1.1110 +0.002
0.6 1.1116 1.1220 +0.007 1.0263
08 1.1881 1.1995 +0.008
1.0 1.3662 1.3682 $0.001
20 T =
e R
; - 4'—’/,—»;0""’ o
_é [n] = 1.0264 dL/g
2 o5
P
00 +—-——— .
00 02 04 06 08 1.0
CPEO (g/dL)

Figure 1.1 Reduced viscosity ( redrcp) & a function of PEQ concentration for PEO (Mw=
IXi05) solution at 30 c.

(1) PEO (Mw= 6x105 g/mol) in water (Figure is shown in Section 4.1.1.1)

Cp(g/dL) rsp A Std. deviation []
0.1 4.7355 4.6864 £ 0.035
0.15 4.7531 4.7531 £ 0.000
0.2 5.0375 4.9755 +0.044 3.9986
03 5.7834 5.6772 £ 0.075

0.4 6.2552 6.3275 +0.051



(1it) PEQ (Mw= 9x105g/mol) in water
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Figure 1.2 Reduced viscosity ( 1ed() as a function of PEO concentration for PEO (Mw=

9xI0s) solution at 30 c.
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Figure 1.3 Reduced viscosity ( red() as a function of PEQ concentration for PEQ (Mw=

4x10e) solution at 30 ¢.

1.2 Datafrom dynamic light scattering measurement

(1) PEQ (Mw= Ixiosg/mol) in water
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qx 103 q2X105

g 0 (angle) m1 m) Dapp X 102 (m2s) S.D
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Figure 1.4 Apparent diffusion coefficient (Capp) as a function of square of scattering wave
vector (2 at different PEO concentrations. PEO Mw= Ixiosg/mol, PEO concentration: (O)
02 g/dL; ¢ )0.4g/dL; (A) 0.6 gfdL; (V) 08 gldL.
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Figure 15 Center of mass diffusion coefficient vs. PEO concentration. PEO molecular
weight = Ixiosg/mol.

(i) PEO (Mw= 6x105g/mol) in water (Figures are shown in Section 4.1.2)
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SD

£0.36
£0.30
£0.35
£0.20

SD

£0.50
£0.17
£0.30
£0.10

Rh(nm)

42.5

SD

£0.23
$0.06
£0.10
$0.17

SD

£0.55
£0.25
£0.10
£0.06
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qx 103 q2xio6

0 (angle) Dapx 1012 (m2s) SD
(m) (m?2)
70 18.64 347.45 8.7 9.2 8.9 +0.25
02 90 22.98 528.08 9.1 9.3 9.6 £0.20
110 26.61 708.09 9.9 10.1 10.2 £0.15
130 29.44 866.71 10.3 10.1 10.1 $0.12
0 (angle) 4x 103 2108 Dapp x 102 (m 2/ ) SD
(1 (m3 (m2
70 18.64 347.45 111 111 10.9 $0.12
90 22.98 528.08 115 11.3 114 $0.10
3 110 26.61 708.09 11.8 11.8 117 £0.06
130 29.44 866.71 12.0 12.2 12.2 $0.12
‘]I> 0 (angle) 4X103 i Dappx 102(m2 ) S.D
y (mJ (m2)
70 18.64 347.45 125 12.9 131 $0.31
90 22.98 528.08 12.9 134 13.2 £0.25
0'4 110 26.61 708.09 13.6 134 13.2 £0.20
130 29.44 866.71 134 13.6 13.7 £0.15

P 0.4 g/dL b
S S S
E 12 ~M
=
& .
(a) - O

02gdL_J

T T T T T
300 400 500 600 700 800 900

q?' x106 (m'z)

Figure 1.6 Apparent diffusion coefficient (Day) as a function of square of scattering wave
vector (g2 at different PEQ concentrations. PEO Mw= 9x10s g/mol, PEO concentration: (O)
0.05 g/dL; € )01 g/dL; (A) 02 gidL; (V) 0.3 g/dL; and (0) 0.4 /L.



O (g/dL) Demx 10 2(m2s)
0.05 6.3055 7.1855
0.1 6.8040 7.6840
0.2 7.6212 8.5012
0.3 9.8362 10.7162
0.4 11.9001 12.7801

Depn x 10'2 (m?/sec)

10 4

Do x 1012 (m2s)

55715

/A
o1 02

cPEO

e

03

(B/dL)

04 0.8

Rh(nm)

49.8
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Figure 1.7 Center of mass diffusion coefficient vs. PEO concentration. PEO molecular

weight = 9x10sg/mal.

1.3 Datafrom static light scattering measurement
(i) Mw= Ixiosg/mol
0.2 g/dL PEQ in water

Angle (degree)
30
40
50
60
70
80
90
100
110
120

Angle (radian)

0.5236
0.6981
0.8727
1.0472
1.2217
1.3963
1.5708
1.7453
1.9199
2.0944

Sin2(0/2)
0.0670
0.1170
0.1786
0.2500
0.3290
0.4132
0.5000
0.5868
0.6710
0.7500

Kc/Re x 106
1.103
1.205
1.286
1.460
1.649
1.803
2.080
2.054
2.459
2.463



157

0.3 g/dL PEQ in water
Angle (degree) Angle (radian) $in2(0/2) Kc/R™x 106
30 0.5236 0.0670 1.446
40 0.6981 0.1170 1.420
50 0.8727 0.1786 1550
60 1.0472 0.2500 1610
70 12217 0.3290 1.806
80 13963 0.4132 2.029
90 15708 0.5000 2.281
100 17453 0.5868 1.236
110 1.9199 0.6710 1.774
120 2.0944 0.7500 3.244
0.4 g/dL PEQ in water
Angle (degree) Angle (radian) Sin2(0/2) Kc/ReX 106
30 05236 0.0670 1318
40 0.6981 0.1170 1.451
50 0.8727 0.1786 1531
60 1.0472 0.2500 1.731
70 1.2217 0.3290 1.959
80 1.3963 0.4132 2.328
90 15708 0.5000 2.587
100 1.7453 0.5868 3.440
110 1.9199 0.6710 4.226
120 2,0944 0.7500
05 g/dL PEQ in water
Angle (degree) Angle (radian) Sin2(0/2) Kc/ReX 106
30 05236 0.0670 1457
40 0.6981 0.1170 1543
50 08727 0.1786 1.689
60 1.0472 0.2500 1.900
70 1.2217 0.3290 2.125
0 1.3963 04132 2419
% 1.5708 05000 2.848
100 1.7453 0.5868 3.010
110 1.9199 0.6710 4.716

120 2.0944 0.7500
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3E-05

2E-05 A

Kc/Rg

1E-05

0E+00 —r T
0.0 2.0 4.0 6.0

1000c, + sin” (6/2)

Figure 18 Zimm plot for PEO (Mw= Ixi09 solution in water at 30C.

(i) Mw=6x10sg/mol (Figure is shown in Section4.1.1.2)

0.05 g/dL PEO in water
Angle (degree) Angle (radian) Sin2(0/2) Kc/RfIX 106
30 0.5236 0.0670 1.965
40 0.6981 0.1170 2.152
50 0.8727 0.1786 2.342
60 1.0472 0.2500 2.478
70 1.2217 0.3290 2.795
80 13963 0,4132 2.937
90 15708 0.5000 3.210
100 1.7453 0.5868 3.458
110 1.9199 0.6710 3.671
120 2.0944 0.7500 3.801
0.1 g/dL PEQ in water
Angle (degree) Angle (radian) Sin2(0/2) Kc/Rex 106
30 0.5236 0.0670 2.294
40 0.6981 0.1170 2.411
50 0.8727 0.1786 2.683
60 1.0472 0.2500 2.928
70 1.2217 0.3290 3.337
80 1.3963 0.4132 3.766
90 15708 0.5000 4.207
100 1.7453 0.5868 4.490
110 1.9199 0.6710 4.568

120 2.0944 0.7500 4.808
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0.15 g/dL PEO in water

Angle (degree) Angle (radian) Sin2(0/2) Kc/ReX 106
30 0.5236 0.0670 2.444
40 0.6981 0.1170 2711
50 0.8727 0.1786 2.981
60 1.0472 0.2500 3.347
70 1.2217 0.3290 3.788
80 13963 0.4132 4.148
90 15708 0.5000 4271
100 1.7453 0.5868 4.473
110 1.9199 0.6710 4774
120 2.0944 0.7500 5.029

0.2 g/dL PEQ in water

Angle (degree) Angle (radian) Sin2(0/2) Kc/Re x 106
30 0.5236 0.0670 2,676
40 0..6981 0.1170 2.740
50 0.8727 0.1786 3.07
60 1.0472 0.2500 3.207
70 1.2217 0.3290 3.660
80 1.3963 0.4132 3.946
90 15708 0.5000 4.213
100 1.7453 0.5868 4.310
110 1.9199 0.6710 4.712
120 2,0944 0.7500 4.918

0.1 ¢/dLPEQ in 0.1 MKNO3

Angle (degree) Angle (radian) Sin2(0/2) Kc/ReX 106
30 0.5236 0.0670 2.35
40 0.6981 0.1170 2.75
50 0.8727 0.1786 3.09
60 1.0472 0.2500 3.58
70 1.2217 0.3290 4.04
80 1.3963 0.4132 4.59
90 15708 0.5000 5.09
100 1.7453 0.5868 5.45
110 1.9199 0.6710 5.83

120 2.0944 0.7500 6.43
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0.15¢/dL PEO In0.L M KNO3
Angle (degree) Angle (radian) Sin2(0/2) Kc/Re x 106
30 0.5236 0.0670 271
40 0.6981 0.1170 2.95
50 0.8727 0.1786 3.49
60 1.0472 0.2500 4.01
70 1.2217 0.3290 458
80 13963 0.4132 5.11
90 15708 0.5000 5.75
100 1.7453 0.5868 6.27
110 1.9199 0,6710 6.51
120 2.0944 0.7500 6.68
0.2 ¢g/dL PEQ in0.L MKNOs
Angle (degree) Angle (radian) Sin2(0/2) Kc/Re X 106
30 0.5236 0.0670 2.89
40 0.6981 0.1170 3.41
50 0.8727 0.1786 3.84
60 1.0472 0.2500 431
70 1.2217 0.3290 4.85
80 13963 0.4132 5.35
90 15708 0.5000 5.99
100 1.7453 0.5868 6.57
110 1.9199 0.6710 1.22
120 2.0944 0.7500 7.68
0.25 g/dL PEO in 0.1 MKNQs
Angle (degree) Angle (radian) Sin2(0/2) Kc/Re x 106
30 0.5236 0.0670 3.17
40 0.6981 0.1170 3.61
50 0.8727 0.1786 4,04
60 1.0472 0.2500 4.55
70 1.2217 0.3290 5.10
80 1.3963 0.4132 5.63
90 15708 0.5000 6.29
100 1.7453 0.5868 6.95
110 1.9199 0.6710 1.42

120 2.0944 0.7500 1.98



0.0 1.0 2.0 3.0 4.0 5.0 6.0

2000c, + sin’ (62)

Figure 19 Zimm plot for PEO (Mw= 6x109 solution in 0.1 MKNO03at JIC

(i) M= 9x105g/md

0.05 g/dL PEO in water
Angle (degree) Angle (radian) Sin2(0/2) Kc/Re x 106
30 0.5236 0.0670 1957
40 0.6981 0.1170 2.150
50 0.8727 0.1786 2.308
60 1.0472 0.2500 2,503
70 1.2217 0.3290 2.801
80 13963 0.4132 3.045
90 15708 0.5000 3.316
100 1.7453 0.5868 4.183
110 1.9199 0.6710 3.845
120 2.0944 0.7500 4.176
Q.lg/dL PEQ in water
Angle (degree) Angle (radian) Sin2(0/2) Kc/Re x 106
30 0.5236 0.0670 2.379
40 0.6981 0.1170 2.650
50 0.8727 0.1786 2.902
60 1.0472 0.2500 3.173
70 1.2217 0.3290 3.379
80 13963 0.4132 3.606
90 15708 0.5000 3.861
100 1.7453 0.5868 3.870
110 1.9199 0.6710 4303

120 2.0944 0.7500 5.138



0.15 g/dL PEQ in water

Angle (degree) Angle (radian) Sin2(0/2) Kc/Re x 106
30 0.5236 0.0670 2912
40 0.6981 0.1170 3.183
50 0.8727 0.1786 3.432
60 1.0472 0.2500 3.709
70 1.2217 0.3290 4.023
80 1.3963 0.4132 4.235
90 1.5708 0.5000 4.485
100 1.7453 0.5868 4.986
110 1.9199 0.6710 5.278
10 2.0944 0.7500 5.218

0.2 g/dL PEQ in water

Angle (degree) Angle (radian) Sin2(0/2) Kc/Re x 106
30 0.5236 0.0670 3.518
40 0.6981 0.1170 3.715
50 0.8727 0.1786 3.985
60 1.0472 0.2500 4.234
70 1.2217 0.3290 4571
80 1.3963 0.4132 4.847
90 1.5708 0.5000 5.131
100 1.7453 0.5868 5.197
110 1.9199 06710 5.732
120 2.0944 0.7500 6.055

5.5E-06
5.0E-06 -
4.5E-06
4.0E-06
%“3.5!3—06—
< 3.0E-06 -
2.5E-06 -
2.0E-06 -
1.5E-06 -
1.0E-06 -
0.0 1.0 2.0 3.0
1000c, + sin’ (8/2)

Figure 1.10 Zimmplot for PEO (Mw=9x103 solution in water at 30 .



14 Datafrom refractive index increment measurement
(1) PEQ in aqueous solution (Figure is shown in Section 4.1.3)

cp dn/dc
Anx 106 An x 106
(g/100 mL) (mL/g)
0.01 17.0 12.8
0.02 31.0 24.2
0.03 38.8 48.4 0.1360 + 0.001
0.04 46.0 56.0

0.05 64.4 72.8
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Appendix - 2
Binary System of HTAC-Water and HTAC- Salt Mixture
2.1 Datafrom surface tension measurement

cs(mM) Y(mN/m) Y(mN/m) Std. Deviation
0 61.5 615 £ 0.00
0.0625 46.2 46.2 £ 0.00
0.1250 43.1 43.1 £ 0.00
0.2500 43.0 42.8 +0.14
0.3125 40.5 38.2 t 1.63
0.6250 35.5 35.3 $0.14
0.9375 34.4 34.4 £ 0.00
1.0938 34.2 33.2 $0.71
1.2500 32.6 32.6 £ 0.00
1.8750 33.2 33.2 £ 0.00
2.5000 33.5 33.5 £ 0.00
3.1250 33.4 33.4 £ 0.00
6.2500 34.4 33.4 $0.71
9.3750 33.8 34.0 +0.14
12.5000 33.5 33.5 £ 0.00
15.6250 33.3 33.3 £ 0.00

2.2 Datafrom conductivity measurement
(1) HTAC in water

Conductance (|iS/cm)

cs (MM) M)C

25°c 30¢ 35°c 45°¢ 50°c

0 4 5 5 5 5 5
0.3125 34 35 35 35 36 36
0.6250 60 62 62 62 63 63
0.9375 86 88 89 90 92 93
| 93 94 94 95 96 97
1.0625 97 97 98 98 98 100
1.1250 102 102 102 104 104 106
1.1875 107 109 110 111 113 115
1.2500 113 114 115 116 117 119
1.3125 117 118 119 120 121 123
1.3750 120 121 122 124 126 129
1.4375 125 126 127 127 129 131

1.5625 129 130 131 133 137 140
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Conductance ( uS/cm)

0.0 0.5 1.0 1.5 240

prac ™)

Figures 2.1 The variation of conductivity vs. HTACconcentration at ¢ to G (O
5C0)ICAIEVAGC () B end (1) 30t

iy HTACin Q1 Mk o 3sotution at 30°C

G Conductance Conductance o
(mM) (frSicm) (liSlem) St deviation

0 12850 12860 7.1
0.1 12900 12880 t 141
0.1953 12930 12910 t 141
0.3906 12970 12920 $35.4
0.4688 12950 12930 t 141
0.7813 12950 12970 t 141
0.9375 12980 13000 t 141
1.5625 13010 13020 7.1
3.125 13020 13020 £+ 0.0
6.25 13040 13030 7.1
9.375 13050 13050 £ 0.0

12.5 13070 13070 £ 0.0



2.3 Vliscosity measurement

(1) HTAC inwater at 30 C

cs(mM) Osp
3.125 0.0012
6.250 0.0280
9.375 0.0458
12.50 0.0680
15.63 0.0913
18.75 0.0788
21.88 0.1001
25.00 0.1162
31.25 0.1390
62.50 0.2720
93.75 0.4159
125.00 0.5627

156.25

0.7273

0.0004
0.0239
0.0377
0.0607
0.0804
0.0927
0.1072
0.1211
0.1419
0.2720
0.4086
0.5627
0.7020

Average
0.0080
0.0260
0.0418
0.0644
0.0859
0.0858
0.1037
0.1187
0.1405
0.2720
0.5483
0.5627
0.7147

S

Std. deviation
+0.0005
£0.0029
£ 0.0057
+0.0052
+0.0077
£ 0.0098
£ 0.0050
+0.0035
+0.0021
+0.0000
+0.0052
+0.0000
+0.0179



Appendix - 3

Ternary System of PEO/HTAC/Water

31 Effect of surfactant concentration

3.1.1 Datafrom conductivity measurement

(i) PEO (MnE 6x10s/mol) 0.1 g/l - HTAC inwater at 30 ¢

Cs Conductance Conductance o
(mM) (gslem) (gslem) Std. deviation

0 19 19 £ 0.00
0.0780 26 26 £ 0.00
0.1563 35 31 +2.83
0.2344 45 45 £ 0.00
0.3125 50 46 +2.83
0.3906 57 57 +0.00
0.4688 65 59 t4.24
0.5000 66 66 + 0.00
0.5625 68 68 £ 0.00
0.6250 72 69 t2.12
0.6875 78 78 +0.00
0.7813 79 80 0. 71
0.9375 93 93 £ 0.00
1.2500 110 110 £ 0.00
1.5625 135 135 +0.00

Figure is shown in Section 43,11

3.1.2  Datafrom viscosity measurement

(1) PEO (M 6x10sg/mal) 0.1 g/l - HTACin water at 30 C

cs (MM) 05 s Std. deviation
0 0.4736 0.4686 +0.004
0.0313 0.4766 0.4766 +0.000
0.0625 0.4725 0.4725 +0.000
0.0938 0.4699 0.4699 +0.000
0.1250 0.4626 0.4626 +0.000
0.1563 0.4641 0.4600 +0.003

0.3125 0.4595 0.4595 + 0,000



cs(mM) D

0.6250 0.4588
0.9375 0.4411
1.2500 04622
1.5625 0.5261
3.125 0.5714
46875 0.6294
6.2500 0.6190
7.8125 0.5929
9.3750 0.5911
12.500 0.6049
15.625 0.6081

Figure isshown in Section 43,12,

3.1.3 Datafrom dynamic light scattering measurement

0.4588
0.4700
0.4800
0.5000
0.5714
0.6478
0.6384
0.6301
0.6001
0.5850
0.5869

Std. deviation

£ 0.000
£ 0.020
£0.013
£0.019
£ 0.000
£0.013
$0.014
£0.026
£0.006
$0.014
£0.015

(1) PEO (Mw=6x105g/mol) 0.1 g/dL - HTAC in water at 30 ¢
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(m-2)
347.45
528.08
708.09
§66.71
q2xio6
(m-2)
347.45
528.08
708.09
866.71
q2xiob
(m-2)
347.45
528.08
708.09
866.71

Dapx 1012 (m2l )

6.0
1.2
1.8
8.8

6.5
7.6
8.5
9.2

Dappx 1012(m2s)

7.0
7.6
8.3
9.2

6.3
7.8
9.1
9.8

Dappx 102(m2 )

6.3
1.4
7.9
8.5

6.6
1.6
8.6
9.5

Dappx 1012(m2s)

6.9
1.1
1.6
8.8

6.6
1.6
8.2
9.8
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o 0031 mM
0.063 mM
0.094 mM
0.125 mM

= (m 2/:~;<>t:)

Dapp

300 400 500 600 700 sm 90C

g2 X 106 (m-2)

Figure 3.1 (A) Dapas a function of qat different HTAC concentrations. PEO Mw= 6 x 105
g/mol, PEO concentration = 0.1 g/dL; HTAC concentrations: (O) 0.031 mM; (1 ) 0.063 mM;

(A) 0.094 mM; and (V) 0.125 mM.

S m
0.625 mM

qz X 106 (m'z)

Dapp x 10!2 (mzlsec)

Figure 3.1 (B) Dypas a function of gzat different HTAC concentrations. (0) 0.1563 mM;
(1)0.3125 mM:; (A) 0.625 mM:; and (V) 125 mM.



173

300 400 500 600 700 800 900

q2 x 100 (m’z)

Figure 3.1 (C) Dapas a function of q2at different HTAC concentrations. (O) 15625 mM;
(1)2.3438 mM; (A) 3.125 mM:; and (V) 39063 mM.

4.6875 mM
5.4688 mM
6.2500 mM
7.0313 mM

300 400 500 600 700 800 900

q2 x 106 (m‘z)

Figure 3.1 (D) Dapas a function of gat different HTAC concentrations. (O) 4.6875 mM;
(1 )5.4688 mM: (A) 6.25 mM; and (V) 7.0313 mM,



Dapp x 10 12 (m2/sec)

o  78125mM
o 93750 mM
a 10938 mM

¢ x100m?)
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Figure 3.1 (E) oapp a5 a function of geat different HTAC concentrations. (O) 7.8125 mM;
()9.375 mM; (A) and 10.9375 mM,

(i) PEO (Mw= 6x10sg/mal) 0.1 g/dL - HTAC in water at X°

cs
(mM)
0
0.0313
0.0625
0.0938
0.1250
0.1563
0.3125
0.6250
1.2500
1.5625
2.3438
3.1250
3.9063
4.6875
5.4688
6.2500
71.0313
71.8125
9.3750
10.9375

Demx 10 2
(m2sec)
6.8414
7.9133
8.0229
8.4665
8.2428
7.4056
4.4281
4.0614
4.6636
4.3730
4.2792
3.7695
3.6385
2.9274
3.8493
4.3500
4.3369
4.4053
4.8569
47816

Demx 10 2
(m2sec)
5.8420
8.0133
8.3829
8.5265
8.8628
7.8256
4.8481
4.9414
4.6636
4.7530
4.2792
3.7695
3.6760
3.8874
3.4093
4.5258
47169
4.8253
4.8363
52216

Figure is shown in Section 4.3.1.2

Std.
deviation
$0.71
+0.07
+0.25
+0.04
+0.44
$0.30
£0.30
£0.62
£ 0.00
£0.27
£ 0.00
£ 0.00
£0.03
+ 0.68
£0.31
£0.13
£0.27
£0.30
£ 0.01
£0.31

R
(nm)
40.53
35.04
34.56
32.75
33.62
37.44
57.08
55.59
59.46
58.24
64.80
73.56
76.21
81.38
7177
63.74
58.68
57.10
57.09
53.00

R
(nm)
47.46
34.60
33.08
32.52
31.29
35.43
62.48
67.65
59.46
63.30
64.80
73.56
75.43
81.38
81.03
61.27
63.82
62.80
57.09
57.88

Std.
deviation
4.9
$0.3
+ 11
£ 0.2
16
14
3.8
8.5
£ 0.0
3.6
0.0
£ 0.0
0.6
£ 0.0
6.5
t 17
3.6
4.0
0.0
3.5

1+

1+
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3.1.4 Datafrom static light scattering measurement

(1) PEO (Mw= 6x105g/mol) + HTAC at different cdcpratios
cdcp=0.1 inwater

(005 g/dL PEO +0.005 g/dL HTAC)

Angle (degree) Angle (radian) Sin2(912) Kc/Re X 106
30 0.5236 0.0670 1777
40 0.6981 0.1170 2.039
50 0.8727 0.1786 2.336
60 1.0472 0.2500 2.532
70 1.2217 0.3290 2.692
80 13963 0.4132 2.968
90 15708 0.5000 3.325
100 1.7453 0.5868 3.353
110 1.9199 0.6710 3.443
120 2.0944 0.7500 3511

(0.1 g/dL PEO + 001 gL HTAC)

Angle (degree) Angle (radian) Sin2(0/2) Kc/ReX 106
30 0.5236 0.0670 2.181
40 0.6981 0.1170 2.393
50 0.8727 0.1786 2651
60 1.0472 0.2500 2.915
70 1.2217 0.3290 3.294
80 1.3963 0.4132 3.590
90 15708 0.5000 3.716
100 1.7453 0.5868 3.110
110 1.9199 0.6710 3.904

120 2.0944 0.7500 4.096
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(02 g/dL PEO +0.02 gL HTAC)

Angle (degree) Angle (radian) Sin2(0/2) Kc/ReX 106
30 0.5236 0.0670 2645
40 0.6981 0.1170 2.949
50 0.8727 0.1786 3.140
60 1.0472 0.2500 3.530
70 1.2217 0.3290 3.947
80 13963 0.4132 4,261

15708 0.5000 4.493
17453 0.5868 4.806
1.9199 0.6710 4,992
2.0944 0.7500 5.061

5.0E-06

4.0E-06

g 3.0E-06

2.0E-06 -

1.0E-06 ] - -
0.0 1.0 2.0 3.0

1000c, + sin’(6/2)

Figure 32 Zimm plot for PEO(2)-HTAC solution at cgcp= 0.1 in water at 30 ¢. The lines
drawn represent least-squares fit to the data.

cgcp=05 in water
(0.025 g/dL PEQ +0.0125 g/dL HTAC)

Angle (degree) Angle (radian) Sin2(0/2) Kc/Re X 106
30 0.5236 0.0670 1.725
40 0.6981 0.1170 1.984
50 0.8727 0.1786 2.248
60 1.0472 0.2500 2.494
70 1.2217 0.3290 2.633
80 1.3963 0.4132 2.876

90 1.5708 0.5000 3.037
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(005 g/dL PEO + 0,025 g/dL HTAC)

Angle (degree) Angle (radian) Sin2(0/2) Kc/ReX 106
30 0.5236 0.0670 1.911
40 0.6981 0.1170 2.049
50 0.8727 0.1786 2.226
60 1.0472 0.2500 2.450
70 1.2217 0.3290 2.612
80 1.3963 0.4132 2.856
90 1.5708 0.5000 3.057
(0.1 g/dL PEO +0.05 g/dL HTAC)
Angle (degree) Angle (radian) Sin2(0/2) Kc/ReX 106
30 05236 0.0670 2.049
40 0.6981 0.1170 2.196
50 0.8727 0.1786 2.430
60 1.0472 0.2500 2.608
70 1.2017 0.3290 2.803
80 1.3963 0.4132 3.175
90 1.5708 0.5000 3.201
(0.2 g/dL PEO+01 g/dL HTAC)
Angle (degree) Angle (radian) Sin2(0/2) Kc/ReX 106
30 0.5236 0.0670 2.426
40 0.6981 0.1170 2.612
50 0.8727 0.1786 2.816
60 1.0472 0.2500 3.009
70 1.2217 0.3290 3.146
80 1.3963 0.4132 3.345

90 1.5708 0.5000 3.562



178

Kc/Ry

00 05 10 15 20 25 30 |
1000c, + sin® (6/2)

Figure 3.3 Zimm plot for PEO(2)-HTAC solution at cgcp= 05 in water at 30°c. The lines
drawn represent least-squares fit to the data.

cdcp= 1.0 in water
(0.025 g/dL PEQ + 0,025 ¢/dL HTAC)

Angle (degree) Angle (radian) Sin2(0/2) Kc/ReX 106
30 0.5236 0.0670 1.733
40 0.6981 0.1170 1.979
50 0.8727 0.1786 2.213
60 1.0472 0.2500 2.568
70 1.2217 0.3290 2.857
80 1.3963 0.4132 3.057
90 1.5708 0.5000 3.200
(005 g/dL PEO +0.05 g/dL HTAC)
Angle (degree) Angle (radian) 2(0/2) Kc/ReX 106
30 0.5236 0.0670 1.793
40 0.6981 0.1170 2.014
50 0.8727 0.1786 2.239
60 1.0472 0.2500 2451
70 1.2217 0.3290 2.132
80 1.3963 0.4132 2.925

90 1.5708 0.5000 3.257
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(01 g/dL PEO + 01 g/dL HTAQ)

Angle (degree) Angle (radian) 20/2) Kc/RfIX 106
30 0.5236 0.0670 2.035
40 0.6981 0.1170 2.317
50 0.8727 0.1786 2.586
60 1.0472 0.2500 2.876
70 1.2217 0.3290 3.146
80 1.3963 0.4132 3.309
90 1.5708 0.5000 3.398
(02 g/dL PEO + 0.2 g/dL HTAC)
Angle (degree) Angle (radian) Sin2(0/2) Kc/Ro x 106
30 0.5236 0.0670 2.501
40 0.6981 0.1170 2.668
50 0.8727 0.1786 2.897
60 1.0472 0.2500 3.241
70 1.2217 0.3290 3.475
80 1.3963 0.4132 3.639
90 1.5708 0.5000 3.839

Kc/Re -

0.0 1.0 2.0 3.0
1000c,, + sin? (§/2)

Figure 34 Zimm plot for PEO(2)-HTAC solution at cdcp= 1.0 in water at 30 ¢. The lines
drawn represent least-squares fit to the data.
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cdep= 175 in water
(0.025 g/dL PEQ +0.04375 gfdL HTAC)

Angle (degree) Angle (radian) Sin2(0/2) Kc/Rfl X 106
30 0.5236 0.0670 1673
40 0.6981 0.1170 1.906
50 0.8727 0.1786 2.314
60 1.0472 0.2500 2.746
70 1.2217 0.3290 3.127
80 1.3963 0.4132 3.533
90 15708 0.5000 4171
100 1.7453 0.5868 4.537
(0.05 g/dL PEO +0.0875 g/dL HTAC)
Angle (degree) Angle (radian) Sin2(0/2) Kc/RftX 106
30 0.5236 0.0670 2.026
40 0.6981 0.1170 2.282
50 0.8727 0.1786 2.695
60 1.0472 0.2500 3.092
70 1.2217 0.3290 3.482
80 13963 0.4132 3.942
90 15708 0.5000 4.457
100 1.7453 0.5868 4.841
(0.1 g/dL PEQ + 0.175 g/dL HTAC)
Angle (degree) Angle (radian) Sin2(0/2) Kc/RTIX 106
30 0.5236 0.0670 3.054
40 0.6981 0.1170 3.359
50 0.8727 0.1786 3.677
60 1.0472 0.2500 4.061
70 1.2217 0.3290 4.445
80 13963 0.4132 4.821
90 15708 0.5000 5.277

100 1.7453 0.5868 5.680
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(0. g/dL PEO +0.175 gldL HTAC)

Angle (degree) Angle (radian) Sin2(012) Kc/Re x 106
30 0.5236 0.0670 4.342
40 0.6981 0.1170 4.746
50 0.8727 0.1786 5.184
60 1.0472 0.2500 5533
70 12217 0.3290 5.962
80 13963 0.4132 6.227
90 15708 0.5000 6.550
100 1.7453 0.5868 6.920
Figure isshown in Section 4.3.6.1

cdep=25 in water
(0.025 gfdL PEQ +0.0625 gfdL HTAC)

Angle (degree) Angle (radian) Sin2(0/2) Kc/Re X 106
30 0.5236 0.0670 1883
40 0.6981 0.1170 2.077
50 0.8727 0.1786 2.682
60 1.0472 0.2500 3.292
70 12017 03290 3.590
80 13963 0.4132 3.983
90 15708 0.5000 4.673
(0.05 g/oL PEO +0.0825 g/dL HTAC)
Angle (degree) Angle (radian) Sin2(0/2) Kc/Re x 106
30 0.5236 0.0670 2.189
40 0.6981 0.1170 2.899
50 0.8727 0.1786 3.503
60 1.0472 0.2500 3.787
70 12217 0.3290 4.106
80 13963 0.4132 4.617

90 15708 0.5000 5.244
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(0.1 g/dL PEO +0.075 gldL HTAC)

Angle (degree) Angle (radian) Sin2(0/2) Kc/Re X 106
30 0.5236 0.0670 3.175
40 0.6981 0.1170 3.712
50 0.8727 0.1786 4102
60 1.0472 0.2500 4.696
70 12217 0.3290 5.145
80 13963 0.4132 5.637
90 15708 0.5000 6.586
(0.2 g/dL PEQ + 0.35 g/dL HTAC)
Angle (degree) Angle (radian) Sin2(0/2) Kc/Rfl X 106
30 0.5236 0.0670 5.473
40 0.6981 0.1170 5.900
50 0.8727 0.1786 6.515
60 1.0472 0.2500 7.045
70 1.2217 0.3290 7.545
80 1.3063 0.4132 8.088
90 1.5708 0.5000 8.821
1E-05
8E-06 A
« O6E-06
&
M 4E-06
2E-06
0E+0)0
0.0 1.0 2.0 3.0

1000cp + sin2(0/2)

Figure 3.5 Zimm plot for PEO(2)-HTAC solution at cgcp=25 in water at 30 ¢. The lings
drawn represent least-squares fit to the data.
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cgep=3.0 in water
(0.025 g/dL PEQ +0.075 g/dL HTAC)

Angle (degree) Angle (radian) Sin2(0/2) Kc/Ro X 106
30 0.5236 0.0670 1581
40 0.6981 0.1170 1984
50 0.8727 0.1786 2.434
60 1.0472 0.2500 2.903
70 1.2217 0.3290 3.403
80 1.3963 0.4132 3.957
90 15708 0.5000 4.480
(0.05 g/dL PEO +0.15 HTAC)
Angle (degree) Angle (radian) Sin2(0/2) Kc/ReX 106
30 0.5236 0.0670 2.317
40 0.6981 0.1170 2.819
50 0.8727 0.1786 3.118
60 1.0472 0.2500 3.547
70 1.2217 0.3290 4.061
80 1.3963 0.4132 4.478
90 15708 0.5000 4.965
(0.1 g/dL PEO+ 03 HTAC)
Angle (degree) Angle (radian) Sinz(0/2) Kc/ReX 106
30 0.5236 0.0670 2.879
40 0.6981 0.1170 3.390
50 0.8727 0.1786 3.730
60 1.0472 0.2500 4.208
70 1.2217 0.3290 4.737
80 1.3963 0.4132 5.147

90 1.5708 0.5000 5.580
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(02 g/dL PEO + 0.6 HTAC)
Angle (degree) Angle (radian) Sin2(0/2) Kc/ROx 106
30 0.5236 0.0670 4.604
40 0.6981 0.1170 5.031
50 0.8727 0.1786 5.645
60 1.0472 0.2500 6.320
70 1.2217 0.3290 7.043
80 1.3963 0.4132 1.461
90 1.5708 0.5000 1.727

Kc/Re

3.0

lOO()cp + sin?(p/2)

Figure 3.6 Zimm plot for PEO(2)-HTAC solution at cdcp= 3.0 in water at 30°c. The lines
drawn represent least-squares fit to the data.

(1) PEO (Mw= 6x10sg/mol) + HTAC at different cgcpratios

D’ Mwx 105 com X 10 Rg

e (g ofHTACIg 0fEO) (g/mol) (gimol) (nm)

0 0 6.08 +0.13 6.08 +0.13 86.8 +3.2
0.1 0.069 6.25 £0.13 6.54 £0.20 86.9 £5.3
0.5 0.214 6.64 £0.18 8.06 £0.31 60.8 +3.6
10 0.358 6.80 +0.26 9.24 + (.50 736+ 17
175 0.874 12.07 + 1.39 22.62 + 1.68 81.4£0.4
2.5 0.731 11.07 + 130 17.93 + 1.44 60.0 £4.0

3.0 0.680 9.47 £ 0.47 1591 + 1.12 580+ 13



3.1.5 Datafrom refractive index increment measurement

(1) PEO (Mw= 6x10sg/mol) + HTAC at cgcp= 0.1 in water

cslep

0.1

csep

0.1

Cslcp

0.1

cP
(g/100 mL)

0.06
0.07
0.08
0.09

01

cP
(g/100 mL)

0.06
0.07
0.08

0.09

0.10

(9/100 mL)
0.003
0.004
0.005

0.006

0.007

An

80.9

100.2

114.2

125.2

130.2

An

74.9

91.5

104.4

128.8

142.6

An

4.2

52

7.4

8.5

9.4

An

84.8

102.2

116.2

128.2

1442

An

80.9

96.5

109.4

114.8

130.6

An

4.0

5.0

1.8

8.8

9.8

(dnfdCplps
(mL/g)

0.1440 £0.001

(dn/dcp)cs
(mL/g)

0.1346 £0.003

(dn/dcs)P

(mL/g)

0.1362 £0.003

185
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(dn/dep)ys = 0.1440 mL/g

Anx 108

p (g/dL)

Figure 3.7 (A) dn/dc value for PEQ + HTAC at cdep=0.1 (fixed HTAC concentration and
varied PEQ concentration after dialysis).

(dn/dep)cs = 0.1346 mLg

anx 10°

(((((

cp (&/dL)

Figure 3.7 (B) dn/dc value for PEO + HTAC at cgcp= 0.1 (fixed HTAC concentration and
varied PEQ concentration without dialysis).
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10 (dnv’dcs)q, =0.1362 ml/g

Anx 108
o

0 T T T T T ™ -
0000 0001 0002 0003 0004 0005 0006 0007

0 (gfdL)

Figure 3.7 (C) dn/dc value for PEO + HTAC at cgcp= 0.1 (fixed PEO concentration and
varied HTAC concentration withouit dialysis).

(i) PEQ (Mw= 6x105g/mol) + HTAC at cdcp= 0.5 in water

dn/dcp)ps
I e An N (dn/dep)p
(g/100mL) (mL/g)
0.03 33.3 35.4
0.04 50.2 57.4
0.5 0.05 70.2 75.2 0.148010.003
0.06 86.0 91.0
0.07 98.6 102.6
dn/dcpcs
cslep cP An An ( i
(g/100 mL) (mLlg)
0.036 40.0 44.0
0.038 44.2 48.2
0.5 0.040 46.6 49.6 0.120210.006
0.042 50.2 51.2
0.044 50.8 55.8
dn/dcs)
CsiCp ¢ An An ( A
(g/100 mL) (mLlg)
0.02 25.4 31.4
0.022 28.6 33.6
0.5 0.025 33.4 38.4 0.130210.005
0.028 35.2 44.2

0.03 40.0 45.0
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(dn/dep)ys = 0.1480 mL/g i

Anx 106

20

0 —r

000 001 002 003 004 005 006 007

cp (@/dL)

Figure 3.8 (A) dn/dc value for PEO + HTAC at cgcp= 0.5 (fixed HTAC concentration and
varied PEQ concentration after dialysis).

60

(dn/dep)cs = 0.1202 ml/g

Figure 3.8 (B) dn/dc value for PEQ + HTAC at cdcp= 05 (fixed HTAC concentration and
varied PEQ concentration without dlialysis).



45 (dn/dcs)cp =0.1302 mL/g

An x 108

0000  0.005 0.010 0015 0.020 0.025 0.03G

es (/L)

Figure 38 (C) dn/dc value for PEO + HTAC at cgcp= 05 (fixed PEO concentration and
varied HTAC concentration withouit dialysis)

(iit) PEQ (Mw= 6x105g/mol) + HTAC at cgcp= L0 in water

dn/dCplps
e (g/lOCOP mL) y N\ | (m L/Z;)p
0.005 9.18 11.28
0.01 19.58 22.48
1.0 0.02 36.48 37.68 0.1540 +0.003
0.04 49.98 53.58
0.06 92.68 98.68
dn/dcp)cs
eep (g/lOCOPmL) A An ((mL/gp;
0.046 50.0 52.0
0.048 55.4 494
1.0 0.05 55.2 55.2 0.112010.001
0.052 57.4 57.4

0.054 61.6 65.6
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dn/dcs
= (g/lOCOS mL) An An ((m L/g))cp
0.08 98 95
0.09 110 105
1.0 0.10 117 118 0.1173 £0.001
0.11 128 129
0.12 136 140

(dn/dcp)yus = 0.1542 mL/g

cp (%/dL)

Figure 3.9 (A) dn/dc value for PEO + HTAC at cgcp= 10 (fixed HTAC concentration and
varied PEO concentration after dialysis).

80

(dn/dep)es = 0.1120 mL/g

Anx 106
5

0 ™ T T
0.00 001 0.02 0.03 004 0.05 0.06

cp (dl)

Figure 3.9 (B) dn/dc value for PEO+HTAC at cdcp= L0 (fixed HTAC concentration
and varied PEO concentration without dialysis).
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101 (dn/deg)ep = 0.1173 mU/g

Anx 106

006 008 010 012
s (2/dL)

Figure 3.9 (C) dn/dc value for PEO + HTAC at edcp= L0 (fixed PEQ concentration and
varied HTAC concentration without dialysis).

(v) PEO (Mw= 6x10sg/mol) + HTAC at cgcp= 1.75 in water

e (dn/dcp)ps
GO An An
(g/100mL) (mL/g)
0.02 37.38 55.38
0.04 64.68 83.68
175 0.05 9268 100,68 0.1880 + 0.004
0.06 102.68 114.68
dn/dcp)cs
cslep ° An An (an/dcp
(g/100 mL) (mL/g)
0.05 50.0 49.0
0.055 58.0 54.0
1.75 0.06 60.0 61.0 0.100210.003
0.065 64.0 65.2
0.07 69.6 70.6
ot Cs An An (dn/dcs)ep
(g/100 mL) (mL/g)
0.05 50.0 51.0
0.055 58.0 54.0
1.75 0.06 60.0 61.0 0.1005 +0.001
0.065 64.2 65.2

0.07 69.6 70.6
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104  (dn/dep),s=0.1883 ml/g

T u T T T
0.00 0.01 0.02 0.03 0.04 0.05 0.06

p (g/dL)

Figure 3.10 (A) dn/ac value for PEQ + HTAC at cdep= L5 (fixed HTAC concentration
and varied PEQ concentration after dialysis).

o) (dn/dep)cs = 0.1002 mL/g

0.00 002 0.04 0.06 o008

p (g/dL)

Figure 3.10 (B) dn/dc value for PEQ + HTAC at cgcp= 1.75 (fixed HTAC concentration
and varied PEQ concentration without dialysis)



(dn/dcg)cp = 0.1005 mL/g

An x 106
&

] T T T ™ T T
000 001 002 003 004 005 006 007 008

o (g/dL)
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Figure 3.10 (C) dn/dc value for PEO + HTAC at cgcp= 1.75 (fixed PEQ concentration and

varied HTAC concentration without dialysis).

(v) PEO (Mw=6x10sg/mol) + HTAC at cgcp=2.5 in water

cP

e (/100 mL) o
0.01 124
0.03 52.2
25 0.05 712
0.06 109.6
0.08 1436
“lcp (g/lOCOPmL) A
0,056 53,4
0,058 576
25 0.060 504
0.062 6.2

0.064 66.4

An

39.8
68.2
108.4
112.8

153.2

58.8
57.6
60.4
62.2
64.4

(dn/dcp)ps
(mLIg)

0.1860 +0.003

(dn/dcpcs

(mL/g)

0.1012 + 0.001
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CS{Cp © An An (dn/dcs)qo
(g/100mL) (mL/g)
0.240 275 270
0.245 282 273
2.5 0.250 299 288 0.1160 £0.003
0.255 300 293
0.260 319 299

(dn/dep)s = 0.1860 mU/g

anx108

000 002 004 0.06 0.08

Cplo)

Figure 3.11 (A) dn/dc value for PEQ + HTAC at cdcp= 25 (fixed HTAC concentration and
varied PEO concentration after dialysis).

(d"/dcp)cs 0.1012mL/g

T T T T u
0000 0008 0016 0024 0032 0040 0048 0056 0.064

Gp( dL)

Figure 3.11 (B) dn/clc value for PEQ + HTAC at cdcp= 25 (fixed HTAC concentration and
varied PEQ concentration without dialysis).



(dn/deg)cp = 0.1160 mL/g

0.00 004 008 0.12 0.16 020 024

cg (g/dL)

1%

Figure 3.11 (C) dn/dc value for PEO + HTAC at cdcp=2.5 (fixed PEO concentration and

varied HTAC concentration without dialysis).

(vi) PEQ (Mw= 6x105g/mol) + HTAC at cdcp= 3.0 in water

cycep

3.0

csep

3.0

csep

3.0

CP

(g/100 mL)

0.01
0.02
0.03
0.04
0.06

CpP

(g/100 mL)

0.044
0.048
0.050
0.052
0.054

Cs
(g/100 mL)

0.290
0.295
0.300
0.305
0.310

An

15.0
33.0
50.6
70.6
90.6

An

45.8
49.8
52.2
55.6
60.0

An

330
354
362
376
385

An

32.0
41.2
68.8
80.8
102.6

An

50.8
53.6
56.2
58.6
65.0

An

355
366
365
369
378

(dn/dcp)ps
(mLig)

0.1930 £0.005

(dn/dcpcs
(mL/g)

0.110510.006

(dn/dcs)op
(mL/g)

0.121410.001
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(dn/dcp)'u 0.1930 ml/g

cp (g/dL)

Figure 3.12 (A) dn/ac value for PEO + HTAC at cdcp= 30 (fixed HTAC concentration and
varied PEQ concentration after dlialysis).

o] (@vdeples =0.1105 mijg L

0000 0006 0012 00IR 0024 0030 0036 0042 004 'l

ep (2/dL)

Figure 3.12 (B) dn/dc value for PEQ + HTAC at cdcp= 30 (fixed HTAC concentration and
varied PEQ concentration without dialysis).

500 S

(dn/des)ep = 0.1214 mLl/g

000 004 008 012 016 020 024 028 032
cs (g/dL)

Figure 3.12 (C) dn/dc value for PEO + HTAC at cgcp= 3.0 (fixed PEO concentration and
varied HTAC concentration without dialysis).



3.2 Effect of polymer concentration
3.2.1 Datafrom viscosity measurement
(1) PEO (Mw= 6x10s g/mol) 0.01 gfcL - HTAC in water at 30°c

(cPs)
0.8560
1.3184
1.3208
0.8524
0.8509
0.8453
0.8438
0.8586
0.8638
0.8702
0.8772
0.8875
0.8880
0.8880

(ii) PEQ (Mw= 6x1050/mol) 0.03 g/l - HTAC in water at 30 ¢

CS
(mM)
0
0.6250
0.9375
1.2500
1.5625
2.5000
3.1250
3.9063
4.6875
5.0000
5.5000
6.2500
9.3750
12.500
15.625

(cPs)
1.1080
1.1074
1.1066
1.1062
1.1058
1.1042
1.1794
1.2048
1.2150
1.1916
1.1825
1.1784
1.1698
1.1734
1.1801

0.0700
0.6480
0.6510
0.0655
0.0636
0.0566
0.0548
0.0732
0.0798
0.0878
0.0965
0.1094
0.1100
0.1100

(cPs)
1.1080
1.1074
1.0978
1.1062
1.1120
1.1200
1.1794
1.2048
1.2150
1.1916
1.1825
1.1784
1.1698
1.1734
1.1801

Psp

0.3850
0.3842
0.3833
0.3827
0.3823
0.3802
0.4743
0.5060
0.5188
0.4895
0.4781
0.4730
0.4622
0.4668
0.4751

Nsp

0.3850
0.3842
0.3722
0.3827
0.3900
0.4000
0.4743
0.5060
0.5188
0.4895
0.4781
0.4730
0.4622
0.4668
0.4751

Std. deviation

+0.000
+0.000
+0.008
+ 0,000
+0.005
+0.007
+0.000
+0.000
+0.000
+0.000
+ 0,000
+0.000
+0.000
+0.000
+0.000
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(iit) PEQ (Mw= 6x105¢/mol) 0.05 g/dL - HTAC in water at 30 ¢

(mM)
0
0.0313
0.0938
0.1563
0.3125
0.6250
0.9375
1.2500
1.5625
2.3438
3.1250
3.9063
4.6875
5.4688
6.2500
1.8125
9.3750
12.500
15.625

(cPs)
0.9886
0.9905
0.9895
0.9934
0.9858
0.9839
1.0061
1.0044
1.0243
1.0482
1.0638
1.0520
1.0500
1.0467
1.0453
1.0427
1.0441
1.0429
1.0411

(cPs)
0.9886
0.9905
0.9895
0.9934
0.9858
0.9839
1.0061
1.0080
1.0440
1.0582
1.0778
1.0645
1.0602
1.0567
1.0560
1.0577
1.0515
1.0629
1.0722

5
0.2358
0.2381
0.2369
0.2417
0.2322
0.2299
02576
0.2555
0.2804
0.3103
0.3298
0.3150
0.3125
0.3084
0.3066
0.3034
0.3051
0.3036
0.3014

p

0.2358
0.2381
0.2369
0.2418
0.2322
0.2299
0.2576
0.2600
0.3050
0.3228
03472
0.3306
0.3253
0.3209
0.3200
0.3221
0.3144
0.3286
0.3389

(iv) PEO (MW= 6x105 g/moal) 0.08 grdL - HTAC in water at 30 C

(mM)
0
0.3125
0.9375
1.5625
2.3438
3.1250
39063
4.6875
5.4688
62500
71.8125
9.3750
12.500
15.625

(cPs)
0.9160
0.9142
0.9065
09247
0.9462
0.9400
09227
0.9268
0.9282
0.9278
0.9300
0.9320
0.9360
0.9360

(cPs)
0.9200
0.9142
0.9065
0.9480
0.9560
0.9400
0.9308
0.9410
0.9409
0.9410
0.9404
0.9442
0.9545
0.9520

0.1450
0.1427
0.1331
0.1559
0.1828
0.1750
0.1534
0.1585
0.1602
0.1598
0.1625
0.1650
0.1700
0.1700

Hsp

0.1500
0.1427
0.1331
0.1850
0.1950
0.1750
0.1635
0.1762
0.1761
0.1763
0.1755
0.1802
0.1931
0.1900

Std.
deviation

Std.
deviation
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3.2.2 Datafrom dynamic light scattering measurement
(1) PEO (Mw= 6x105g/mol) 0.05 g/dL - HTAC in water at 30 ¢

e g X103 q2xio6
(mM) (angle) (11) (m2)
70 18.64 34745
90 22.98 528.08
06250 110 26.61 708.0
130 29.44 866.71
0 q X103 q2xio6
(mM) (angle) (m] (m-2)
70 18.64 34745
90 22.98 528.08
0.9375 110 26.61 708.09
130 29 414 866 71
0 q X103 g2xio6
() (angle (n1 m2
0 18.64 347.45
90 22.98 528.08
1.2500 110 2661 708.09
130 29.44 866.71
0 g X103 g2xio6
M) (angle m) n-)
0 18.64 347 45
90 22,98 528,08
1.5625 110 26.61 708.09
130 29.44 866.71
0 q X103 g2xio6
(mM) (angle) (m-)) (m?2)
70 18.64 347.45
90 22.98 528.08
2.3438 110 26.61 708.09
130 29.414 866.71
0 g X103 g2xio6
M) (angle m-y (m2
70 18.64 34745
90 22.98 528.08
3.1250 110 26.61 708.09
130 29.44 866.71
0 q X103 q2xio6
(mM) (angle) (m-]) (m2)
3.9063 70 18.64 347 45
90 22.08 528.08
110 26.61 708.09
130 29.44 866.71
0 g X 103 42xi06
(mM) (angle) (m") (m2)
70 18.64 347 45
90 22.98 528.08
4.6875 110 2661 708.09

130 29.44 866.71

5.0
5.5
6.1
6.3

5.4
5.8
5.9
6.3

5.2
5.8
6.3
6.6

5.5
5.7
6.0
6.6

4.0
4.6
4.8
5.2

3.9
4.6
4.8
5.0

3.8
4.0
4.4
4.5

4.4
4.8
4.9
5.3

Dapp X 10 12
(m2s)

Dappx 1012
(m2s)

DappX1012
(m/s)

Dappx 1012
(m2)

Dapp X 1012
(m2s)

Dapp X 1012
(m2s)

Dappx 1012
(m2)

5.2
5.8
5.9
6.5

5.2
5.4
6.3
6.6

5.5
5.8
6.0
6.4

53
6.1
6.5
6.8

43
4.9
5.3
5.5

4.2
4.9
53
5.6

3.9
4.4
4.5
4.8

4.2
4.5
53
5.6
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0 g X103 g2xiob Dapp X 1012
(mM) (angle) (mY (m-2) (m2")
70 18.64 347.45 4.7 5.2
90 22.98 528.08 5.5 5.9
.4688 110 26.61 708.09 6.2 6.5
130 29.44 866.71 6.8 6.9
e g X103 q2xi06 Dapp X 1012
(mM) (angle) (m-1) (m2) (m?2s)
70 18.64 347.45 53 5.1
90 22.98 528.08 5.7 5.9
6.2500 110 26.61 708.09 6.3 6.5
130 29.44 866.71 6.8 1.2
g X103 q2xio6 DappXlo®
mwy o elngle () (ms)
70 18.6 347.45 5.3 5.4
90 22.98 528.08 5.8 6.0
1.8125 110 26.61 708.09 6.4 6.8
130 29.44 866.71 6.8 7.2
q X 103 q2x106 papp X 102
mw) - Clanglel (m-) (ms)
70 18.64 347.45 5.8 54
90 22.98 528.08 6.4 6.2
9.3750 110 26.61 708.09 7.0 6.8
130 29.44 866.71 7.5 7.3

0.6250 mM
0.9375 mM
1.2500 mM
1.5625 mM

Q4 p0Oo

300 400 500 600 700 800 900

¢ x108@m2)

Figure 3.13 (A) Dapas a function of g2at different HTAC concentrations. PEO Mw 6x105
g/mol, PEQ concentration: 0.05 g/dL; HTAC concentrations: (O) 0.625 mM; ( )0.938 mM;
(A) 1250 mM: and (V) 1563 mM.



70

6.5

o 23438 mM
o 3.1250mM

& 39063 mM
v 46875mM

6.0

55

50

45

Dapp x 10 12 (m2/sec)

354

30 ™ v
300 400 500 600 700 800 900

qZ x 108 (m’z)

Figure 3.13 (B) Dapas a function of q2at different HTAC concentrations. PEO Mw 6xI0s
g/mol, PEQ concentration; 0.05 g/dL; HTAC concentrations: (0) 2.344 mM; ( ) 3.125 mM,
(A) 3.906 mM: and (V) 4.688 mM.

O 5469 mM
o 6250mM
4 7813mM
v 9375 mM

300 400 500 600 700 800 900

q2x106(m‘2)

Figure 3.13 (C) Dapas a function of q2at different HTAC concentrations. PEO Mw 6 x 105
g/mol, PEQ concentration: 0.05 g/dL; HTAC concentrations: (0) 5469 mM; () 6.250 mM,
(A) 7.813 mM:; and (V) 9.375 mM.
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(i) PEO (Mw= 6x10s g/mol) 0.08 g/dL - HTAC in water at 30 ¢

0 q X103 q2xio6 Dap X 102
mM) gl m) m2 (n2s)
70 18.64 34745 6.0 6.9
90 22.98 528.08 71 74
0.3125 110 26.61 708.09 74 7.9
130 29.44 866.71 78 8.1
0 q X103 q2xio6 Dapp X 1012
(mM) (angle) (m (m-2) (m1s)
70 18.64 347 45 5.9 55
90 22.98 528.08 5.5 6.0
0.6250 110 26.61 708.09 6.1 6.5
130 29.44 866.71 6.3 70
0 q X103 q2xi06 Dapp X 1012
(mM) (angle) (m ") (m-2) (m2s)
70 18.614 347 45 12 15
90 22.98 528.08 Y 13
0.9375 110 26.61 708.09 16 138
130 29.44 866.71 15 59
0 q X103 q2xio6 DappX 1012
M) angle)  (m n-) M)
70 18.64 34745 15 18
90 22.98 528,08 5.0 55
1.2500 110 2661 708,09 5.2 5.6
130 29.44 866.71 5.5 6.9
0 q2xio6 Dapp X 1012
(mM) (angle) , (m?2) (m2)
70 18.64 347 45 5.3 5.5
90 22.98 528.08 5.9 6.3
1562 110 2661 708.09 6.9 70
130 29.44 866.71 76 74
IXi06 papp X 10 2
X 103 q PP
(mM) 0 (angle) g (mJ (12) (m2 )
70 18.64 347 45 5.0 5.4
90 22.98 528.08 5.6 6.3
2.3438 110 26 61 708.09 6.8 6.9
130 29.44 866.71 73 75
q2xio6 DappXI0L
(mM) 0 (angle) g X103(rn) (-2 2 )
70 18.64 347 45 5.0 15
90 22.98 528.08 5.5 5.0
3.1250 110 26,61 708.09 5.0 6.0
130 29.44 866.71 6.2 6.7
. q2xio6 Dapp X 1012
(mM) 0 (angle) g X103(m') ) (m2s)
70 18.64 347.45 5.0 15
90 22.98 528.08 5.0 5.5
3.9063 110 26 61 708.09 5.5 5.8

130 29 44 866.71 6.4 6.9
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0 g X103 q2xiob DappX 1022
(mM) (angle) (m3 (m*2) (m2)

70 18.64 347.45 55 5.2

90 22.98 528.08 6.5 7.0
46875 110 26.61 708.09 7.1 7.8

130 29.44 866.71 7.4 9.0

0 q X103 q2xi06 DappXIOL2
(mM) (angle) (m " (m2 (m/s)

70 18.64 347.45 6.0 58

90 22.98 528.08 6.0 6.5
6.2500 110 26.61 708.09 6.5 7.5

130 29.44 866.71 7.5 8.2

e q X103 q2Xxi06 DappXI0L2
(mM) (angle) (m) (m-2) (ml/s)

70 18.64 347.45 5.8 6.3

90 22.98 528.08 6.5 6.9
93150 110 26.61 708.09 7.3 1.2

130 29.44 866.71 7.8 7.9

9 q X103 q2xi06 DappX 1012
(mM) (angle) (m-]) (m2 (m1s)

70 18.64 347.45 6.0 6.0

90 22.98 528.08 6.5 6.6
12.500 110 26.61 708.09 6.6 6.9

130 29.44 866.71 7.1 7.5

9
0313 mM
0.625 mM

o
4 OO

0938 mM VAN S
1.250 mM
/%/,I/

300 400 500 600 700 800 900

-

Dapp x 10 12 (m2/sec)
L=

[

¥

q2 X 10() (m—Z)

Figure 3.14 (A) Dapas a function of q2at different HTAC concentrations. PEQ Mw 6 x 105
g/mol, PEQ concentration: 0.08 ¢/dL; HTAC concentrations: (0) 0.313 mM; (1 ) 0.625 mM,
(A) 0.938 mM; and (V) 1.250 mM.
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o  1.563 mM
o 2344mM
4 3.125mM
v 3.906 mM

T T T T
300 400 500 600 700 800 90a

q2 X 106 (m'z)

Figure 3.14 (B) Dapas a function of q2at different HTAC concentrations. PEO Mw 6 x 105
g/mol, PEQ concentration: 0.08 g/dL; HTAC concentrations: (O) 1563 mM; () 2.344 mM;

(A) 3.125 mM:; and (V) 3.906 mM.

0 4688 mM
0 6250mM
& 9375mM
v 1250mM

5 T T T T T
300 400 500 600 700 800 900

@ x 106 m2)

Figure 3.14 (C) Dypas a function of g2at different HTAC concentrations. PEO Mw 6 x 105
g/mol, PEQ concentration: 0.08 g/dL; HTAC concentrations: (O) 4.688 mM; (1 ) 6.250 mM

(A) 9375 mM; and (V) 1250 mM.



(iif) PEQ (Mw= 6x105¢/mol) 0.05 g/dL - HTAC in water at 30 ¢

(mM)
0.6250
0.9375
1.2500
1.5625
2.3438
3.1250
3.9063
4.6875
5.4688
6.2500
7.8125
9.3750

(Iv) PEO (Mw= 6x10sg/mol) 0.08 g/dL - HTAC in water at 30°c

Cs
(mM)
0.3125
0.6250
0.9375
1.2500
1.5625
2.3438
3.1250
3.9063
4.6875
6.2500
9.3750
12.500
15.625

DemX 10
(m2sec)
4.256
4.474
4597
4.563
3.422
3.365
3.348
3.481
3.705
3.966
4.200
4.457

Demx 10 12
(m2sec)
5.3195
4.3627
3.9902
3.9867
3.9651
3.7021
3.6174
3.4408
3.6686
4.4355
4.8650
4.9990
5.4285

Dem X 1012
(m2sec)
4.289
4471
4.610
4.566
3.446
3.353
3.351
3.500
3.720
3987
4218
4433

Demx 10 22
(m2sec)
5.8595
45227
4.1302
4.2667
4.3851
3.7021
3.6174
3.4408
3.6686
4.4355
4.8650
5.4190
5.0070

Std.
deviation

+0.020
+0.002
+0.009
+0.002
+0.017
+0.009
+0.002
+0.013
+0.011
+0.015
+0.013
+0.017

Std.
deviation
+0.38
+0.11
+0.10
+0.20
+0.30
+0.00
+0.00
+0.00
+0.00
+0.00
+0.00
+0 30
+0.30

Rh
(m
64.1
61.98
60.32
60.77
§1.03
§2.40
§2.82
79.66
74.84
69.92
66.02
62.21

Rh
(nm)
45.00
47.21
61.29
67.11
69.93
74.90
76.65
80.59
75.58
62.52
57.00
55.47
51.08

Rh

64.6

62.02
60.15
60.73
80.47
82.70
82.75
79.23
74.54
69.55
65.74
62.55

Rh
(nm)
46.21
52.01
63.53
69.49
63.23
74.90
76.65
80.59
75.58
62.52
57.00
51.17
55.38

Std
deviation
+0.33
+0.03
+0.12
+0.03

o
~
o

=+ 1+ 1+ 1+ 1+ 1+ 1+ I+

Std.
deviation
+0.86
+3.39
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33 Effect of temperature
3.3.1 Datafrom conductivity measurement

(i) PEOOL g/dL-HTAC at 55
Conductance
G(mM) (gSicm)
0 19
0.0781 22
0.1563 32
0.2344 40
0.3125 42
0.3906 49
0.4688 57
0.5000 57
0.5625 60
0.6250 68
0.6875 73
0.7813 74
0.9375 90
1.2500 105
1.5625 125
1.8750 140
2.5000 158
131250 182
(ity PEO 0.1 gldL-HTAC at 27°
cs Conductance
(mM) (gS/em)
0 19.0
0.0156 26.7
0.0781 32.2
0.1563 35.2
0.1875 374
0.2188 39.6
0.2500 41.8
0.3125 49.9
0.3750 53.4
0.4688 54.3
06250 62.5
0.7031 68.5
0.7813 75.4
0.9375 85.5
1.2500 105
1.5625 132
2.5000 170
3.1250 205

Conductance

(gSicm)

19
25
29
40
46
49
62
57
60
75
73
85
90
105
120
130
158
182

Conductance
(gSlcm)

19.4
26.2
33.0
35.0
31.0
39.0
41.2
48.9
524
54.0
62.2
67.5
74.4
84.5
104
122
171
206

Standard
deviation

+0.00
+2.12
+2.12
+0 00
+2.83
+0.00
+3.54
+0.00
£0.00
£4.95
+0.00
+7.78
+0.00
$0.00
+3.54
+7.07
+0.00
+0.00

Standard
deviation

+0.28
$0.35
$0.57
+0.14
$0.28
+0.42
$0.42
$0.71
$0.71
$0.21
+0.21
$0.71
$0.71
$0.71
+0.71
+0.71
$0.71
$0.71
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Conductance ( pS/sec)
g

Figures 3.15 (A) The variation of conductivity vs. HTAC concentration in the presence of
PEQ (Mw=6 x 10sg/mal; ¢, =0.1 g/dL) at 25 c.

g

Conductance ( puS/sec)
g

¢ (mM)

Figures 3.15 (B) The variation of conductivity vs. HTAC concentration in the presence of
PEQ (Mw=6x 105g/mol; cp =0.1 g/dL) at 27°c.
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(lly PEO 0.1 gldL-HTAC at 26°

Conductance Conductance Standard

(mMM) (gS/cm) (gS/cm) deviation
0 19 19 +0.00
0.0781 24 26 + 141
0.1563 35 31 +2.83
0.2344 40 40 +0.00
03125 50 46 +2.83
0.3906 57 57 +0.00
0.4688 65 59 +4.24
0.5000 66 66 +0.00
0.5625 70 70 +0.00
0.6250 72 4 + 141
0.6875 78 78 +0.00
0.7813 90 90 +0.00
0.9375 93 98 +3.54
1.2500 116 116 +0.00
1.5625 138 138 +0.00

(Iv) PEO 0.1 gfdL-HTAC at 30°c

cs Conductance Conductance Standard

(mM) (gS/cm) (9Slcm) deviation
0 19 19 +0.00
0.0781 26 26 +0.00
0.1563 35 31 +2.83
0.2344 45 45 +0.00
0.3125 50 46 +2.83
0.3906 57 57 +0.00
0.4688 65 59 +4.24
0.5000 66 66 +0.00
0.5625 68 68 +0.00
0.6250 72 69 +2.12
0.6875 78 78 +0.00
0.7781 79 80 +0.71
0.9375 93 93 +0.00
1.2500 110 110 +0.00

1.5625 135 135 £0.00
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Conductance ( pS/sec)

o B & 8 & 8

°
Fle———————

0 125 150 175 20
¢ (mM)

Figures 3.15 (C) The variation of conductivity vs. HTAC concentration in the presence of
PEQ (Mw=6x 10sg/mol; ¢, =01 g/dL) at 28 ¢.

Conductance ( pS/sec)

8 & & 8

Figures 3.15 (D) The variation of conductivity vs. HTAC concentration in the presence of
PEQ (Mw= 6 x 105¢/mol; ¢, =0.1 g/aL) at 0 c.



(v) PEO 0.1 g/dL-HTAC at 35¢

Conductance Conductance Standard

(MM) (gS/cm) (gS/cm) deviation
0 20 20 £0.00
0.0781 26 24 + 141
0.1563 36 3 +2.83
0.2344 47 47 £0.00
0.3125 48 49 £0.71
0.3906 58 59 £0.00
0.4688 64 69 £3.54
0.5000 66 66 £0.00
0.5625 69 69 £0.00
0.6250 76 75 £0.71
0.6875 82 82 £0.00
0.7813 87 80 +4.95
0.9375 97 97 £0.00
1.2500 120 120 £0.00
15625 141 141 £0.00

(vi) PEO 01 g/dL-HTAC at 40°C

N Conductance ~ Conductance Standard

(mM) (gSfem) (oS/cm) deviation
0 20 20 10.00
0.0781 29 20 t2.12
0.1563 42 32 +7.07
0.2344 Y 52 +0.00
03125 3 48 +7.07
0.3906 05 5 +0.00
04683 68 60 +5.66
05000 2 2 +0.00
05625 H b +0.00
0.6250 18 10 +5.66
0.6875 84 84 +0.00
0.7813 0 8l +6.36
09375 101 101 +0.00
1.2500 128 128 0.00

15625 149 149 +0.00
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Conductance ( pS/sec)
s W & g 8 8§ 8
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Figures 3.15 () The variation of conductivity vs. HTAC concentration in the presence of
pe0 (Mw=6x 105 g/mol; c, =01 /L) atas c.

g

g8 B

Conductance ( uS/sec)

o B 8 & 8 B

025 050 075 100 125 150 175 200

cs (mM)

Figures 3.15 (F) The variation of conductivity vs. FITAC concentration in the presence of
PEQ (Mw=6x 105g/mal; co = 0.1 gfdL) at 40°c.

8



(vii) PEO 0.1 ldL-HTAC at 45°

Conductance Conductance Standard
(MM) (fiS/cm) (liS/cm) deviation
0 20 20 +0.00
0.0781 31 25 t4.24
0.1563 44 35 +6 36
0.2344 55 55 +0.00
0.3125 62 48 +9.90
0.3906 68 68 +0.00
0.4688 75 63 +8.49
0.5000 78 78 +0.00
0.5625 80 76 +2.83
0.6250 84 84 +0.00
0.6875 86 86 +0.00
0.7813 96 96 +0.00
0.9375 104 104 +0.00
1.2500 130 130 +0.00
1.5625 150 150 +0.00
(viii) PEO 0.1 g/dL-HTAC at 50°c
¢ Conductance Conductance Standard
(MM) ( fem) (lisfem) deviation
0 20 20 +0.00
0.0781 31 25 t4.24
0.1563 48 33 +10.61
0.2344 60 60 +0.00
0.3125 65 50 +10.61
0.3906 74 74 +0.00
0.4688 17 65 +8.49
0.5000 80 80 +0.00
0.5625 84 84 +0.00
0.6250 90 78 +8.49
0.6875 90 90 +0.00
0.7813 105 90 + 10.61
0.9375 108 108 +0.00
1.2500 141 131 +7.07

1.5625 153 153 +0.00
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000 025 050 075 100 125 150 175 200

Figures 3.15 (G) The variation of conductivity vs. HTAC concentration in the presence of
PEO (Mw=6x 105g/mal; ¢, = 0.1 g/oL) at 45°c.

g
I

g

Conductance (uS/sec)

¢g (mM)

Figures 3.15 (H) The variation of conauictivity vs. HTAC concentration in the presence of
PEQ (Mw=6x 10s¢/mal; ¢, =01 g/dL) at 50°.

(ix)PEO (0.1 g/d L) - HTAC at different temperatures

Temperature (°C) cac (mM)
25 1.125
27 1.000
28 0.781
30 0.469
35 0.375
40 0.375
45 0.313

50 0.219



3.3.2 Datafrom viscosity measurement
(i) PEO (Mw= 6x105g/mol) 0.1 gidL - HTACin water at DC

CS(mM) sD OSp
0 0.5142 0.5142
0.1563 0.4989 0.4989
0.3125 0.4884 0.4884
0.7813 0.4734 0.4734
2.3438 0.4843 0.4843
3.1250 0.5045 0.5045
4.6875 0.5115 0.5115
6.2500 0.5290 0510
9.3750 0.5362 0.520
12.500 0.5400 0.530
15.625 0.5450 0.530
(i) PEO (Mw=6x105g/mol) 0. 1g/dL - HTmm water at
CS(mM) OSp 1 8D
0 0.4457 0.4420
0.1563 0.4376 0.4360
0.4688 0.4255 0.4250
0.9375 0.4153 0.4160
1.5621 0.4459 0.4550
2.3438 0.5992 0.6992
3.1250 0.7750 0.7650
3.9063 0.7894 0.7994
4.6875 0.8190 0.8180
5.4688 0.8000 0.7900
6.2500 0.7300 0.7500
7.8125 0.7041 0.7000
9.3750 0.6717 0.6617
12.500 0.6413 0.6313
15.625 0.6300 0.6200
(iii) PEO (Mw= 6x105g/mol) 0. 1g/cL -HTAC in Waterat[DC
¢s (mM) 9sp 0sp
0 0.4334 0.4534
0.0313 0.4281 0.4482
0.0938 0.4257 0.4357
0.1563 0.4216 0.4316
0.4688 0.4060 0.4000
0.7813 0.3878 0.3668
1.5625 0.4449 0.4249
2.3438 07580 0.6980
3.1250 0.9586 0.9286
3.9063 0.9776 0.9976
4.6875 1.0128 1.0028
5.4688 0.9895 0.9475
6.2500 0.9374 0.9274
7.8125 0.8994 0.8894
9 3753 0.8491 0.8291
12.500 0.7791 0.7781
15.625 0.7500 0.7600

Std. deviation

0

H 1+ I+ 1+ I+

0
0
0
0
0
0
£0,

0.
t 0

000
000
000
000
000
000
000
013
012
007

£0 AL

C

Std. deviation
+0.003
+0.001
+0.001
+0.001
+0.006
+0.071
+0.007
+0.007
+0.001
+0.007
+0.014
+0.003
+0.007
+0.007

+0.007

Std. deviation
+0.014
+0.014
+0.007
+0.007
+0.004
+0.015
+0.014
+0.042
+0.021
+0.014
+0.007
+0.030
+0.007
+0.007
+0.014
+0.001
+0.007
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(iv) PEO (0.1 g/dL)-HTAC (0.16 mM) at different temperatures

Temperature (°C) 0sp 0sp Std. deviation
25 0.4729 0.4719 $0.001
30 0.4405 0.4395 $0.001
35 0.4275 0.4295 +0.002
40 0.4069 0.4059 $0.001
45 0.3797 0.3787 +0.001
50 0.3589 0.3489 +0.007
(v) PEQ (0.1 g/dL)-HTAC (0.5 mM) at different temperatures
Temperature (°c) Tisp 0sp Std. deviation
25 0.4155 0.4185 +0.002
30 0.3868 0.3768 +0.007
35 0.3723 0.3693 +0.002
40 0.3420 0.3400 $0.001
45 0.3273 0.2973 $0.021
50 0.3093 0.2883 0 015
(vi) PEO (0.1 g/dL)-HTAC (25 mM) at different temperatures
Temperature (°C) Tlsp Ny Std. deviation
25 0.4843 0.4743 +0.007
30 0.5085 05144 +0.004
35 0.5992 0.6192 $0.021
40 0.6967 0.6667 $0.021
45 0.8027 0.8127 +0.007
50 0.9500 0.9000 +0.035
(vii) PEO (0.1 g/dL)-HTAC (5 mM) at different temperatures
Temperature (°C) Asp E) Std. deviation
25 0.4732 0.4732 +0.000
30 0.6478 0.5895 +0.043
3 0.7376 0.7800 +0.030
40 0.9089 1.0128 +0.074
45 1.1583 1.1105 +0.034

50 1.3295 1.2696 +0.042
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3.3.3 Datafrom dynamic light scattering measurement
(1) PEQ (Mw= 6x105g/mol) 0.1 g/dL - HTAC in water at 35 ¢

(mM)

(mM)

0.469

(mM)

0.938
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1.563
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0 gqx 103 q2xio6 Dapp X 10 2
(mM) (angle) (mY (m-) (ma )
70 18.64 347 .45 6.4 6.8
9375 90 22.98 528.08 1.2 1.6
' 110 26.61 708.09 8.2 8.8
130 29.44 866.71 9.4 9.7
0 gqx 103 q2xio6 Dapp X 10 12
(mM) (angle) {m ) (m-2) (m2s)
70 8.64 347.45 14 7.9
1250 90 22.98 528.08 8.4 9.0
' 110 26.61 708.09 10.1 10.6
130 29.44 866.71 11.0 115

Dapp x 1012 (m?/sec)

42 X 106 (nf2)

Figure 3.16 (A) Dapas a function of geat different HTAC concentrations at 35°c. PEO: Mw
=6x 10sg/mol, ¢, =0.1 g/dL; HTAC concentrations: (0) 0.156 mM; ( ) 0.469 mM; (A)
0.938 mM:; and (V) 1.563 mM.

Dappx 10'2 (mP/sec)

v k mh
© 12500 mM

4 v
300 400 500 600 700 800 900

42 X106 <m2)

Figure 3.16 (B) Dgpas a function of qzat different HTAC concentrations at 35°c. PEO: Mw
=6x 10sg/mol, c, =0.1 g/dL; HTAC concentrations: (O) 3.907 mM; (0 )4.688 mM; (A
6.250 mM; (V) 9.375 mM: and (0) 125 mM.



(i) PEO (Mw= 6x105g/mol) 0.1 g/dL - HTAC inwater at 40 ¢
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0 g X103 q2xio6 Dapx 1012
(mM) (angle) ( 1) (12) (m2s)
70 18.64 347.45 5.2 4.5
6.250 90 22.98 528.08 5.8 6.2
' 110 26.61 708.09 6.8 7.2
130 29.44 866.71 7.5 7.9
e q X 103 42Xi06 DapX 1002
(mM) (angle) (m-]) (m-2) (m?2s)
70 18.64 347.45 5.0 55
7813 90 22.98 528.08 5.9 6.5
' 110 26.61 708.09 6.8 7.4
130 29.44 866.71 7.5 8.2
6 g X103 q2xi06 Dapp X 1012
(mM) (angle) (m) (m-2) (m2s)
70 18.64 347.45 5.2 5.8
9375 90 22.98 528.08 6.1 6.5
' 110 26.61 708.09 6.7 7.2
130 29.44 866.71 7.6 8.4
0 q X 103 42Xi06 Dapp X 1012
(mM) (angle) (m ] (m?2) (m2s)
70 18.64 347.45 5.3 5.9
90 22.98 528.08 6.2 6.6
10.938 110 26.61 708.09 6.9 75
130 29.44 866.71 7.4 8.2

Dapp X 1012 (m2/sec)

o 0.1563 mM
O 0.4688 mM
& 0.6250 mM

?x 105 (m?)
Figure 3.17 (A) Dapas a function of goat different HTAC concentrations at 40 ¢. PEC: Mw

=6x to5g/mol, ¢, =0.1 g/dL; HTAC concentrations: (O) 0.156 mM: {0 )0.469 mM; and (A)
0.625 mM.
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lOlz (mzlscc)

Dapp X

O 09375mM
o 1.2500 mM
& 1.5625 mM

T T T T T
300 400 500 600 700 800 900

X 106 (rrfr)

Figure 3.17 (B) Dapas a function of qzat different HTAC concentrations at 40 ¢. PEO: Mw
=6x 10sg/mol, c, =0.1 g/dL; HTAC concentrations: (0) 0.938 mM; (1 ) 125 mM: and (A)

1.563 mM.

o 31250 mM
0 4.6875mM
4 6.2500 mv

300 400 500 600 700 800 900

q2 X 106 (m'z)

Figure 3.17 (C) Dapas a function of geat different HTAC concentrations at 40 ¢. PEQ; Mw
=6x 105g/mol, ¢, =0.1 g/dL; HTAC concentrations: (O) 3.125 mM; ( )4.688 mM: and (A)

6.250 mM.
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Dapp x 10 12 (m2ssec)

o 78125mM
o 93750mM
4 109375 mM

00 00 500 @0 00 800

q2 x 108 (m’z)

Figure 3.17 (D) Dgpas a function of gat different HTAC concentrations at 40 C. PEC: Mw
=6x 10sg/mal, ¢, =0.1 g/dL; HTAC concentrations: (O) 7.813 mM; 1 ) 9.375 mM; and (A)
10.938 mM.

(iit) PEO (Mw= 6x10sg/mol) 0.1 g/dL - HTAC in water at 35 ¢

Cs Demx [0 12 Demx 101z Std. R] R] Std.
(mM) (m2sec) (m2sec) deviation (nm) (nm) deviation
0 8.2896 8.6896 +0.28 36.02 37.76 + 1.23
0.1563 8.7430 8.9630 +0.16 34.94 35.81 $0.62
0.4688 6.0933 6.5133 +0.30 48.03 51.35 £2.35
0.9375 6.0645 6.0645 £0.00 51.64 51.64 £0.00
1.5625 5.3310 6.2510 £0.65 49.78 58.38 $6.08
3.1250 2.5613 3.6613 £0.78 100.66 100.66 £0.00
4.6875 2.5263 3.1063 £0.41 99.76 122.64 + 16.18
6.2500 3.3864 4.0464 +0.47 76.79 91.75 + 10.58
9.3750 4.2825 4.7425 $0.33 65.86 72.94 +5.01
12.500 4.7839 5.4039 +0.44 57 Ak 65.22 t5 29
(iv) PEO (Mw= 6x105g/mol) 0.1 g/dL -HTAC in water at
Cs Demx 10 Iz Demx 10"z Std. R] R] Std.
(mM) (m2sec) (m2sec) deviation (nm) (nm) deviation
0 9.9126 10.1326 $0.16 34.26 35.02 $0.54
0.1563 10.2186 11.4986 $0.91 30.09 33.85 +2.66
0.4688 7.6861 8.4661 +0.55 40.91 45.07 +2.94
0.6250 7.0053 7.9053 +0.64 43.76 49.38 $3.97
0.9375 1.2337 1.5437 $0.22 45.82 52.34 t4.61
1.2500 6.2757 71.3157 $0.74 47.18 55.00 +5.53
1.5625 6.1258 6.5258 +0.28 53.16 56.62 1245
3.1250 2.4873 2.8373 £0.25 122.31 139.01 t 11.81
4.6875 1.8079 2.1279 £0.65 153 09 153.09 £0.00
6.2500 2.8236 3.2036 +0.27 107.94 122.48 + 10.28
7.8125 3.4812 3.5812 +0 07 96.93 99.71 t 1.97
9.3750 3.5551 4.0951 $0.38 84.37 97.17 £9.05
10.938 4.0686 4.2086 +0.10 82.47 85.31 $2.01



34 Effect of molecular weight

34.1 Datafrom viscosity measurement

(1) PEQ (Mw= Ixiosg/mol) 0.1 g/dL - HTAC in water at 30 ¢

cs(mM)
0
0.1563
0.7813
1.5625
3.1250
3.9063
4.6875
5.4688
6.2500
7.0313
7.8125
9.3750
12.500
15.625

D
0.0935

0.0927
0.0912
0.0869
0.1152
0.1166
0.1261
0.1287
0.1298
0.1313
0.1354
0.1483
0.1513
0.1533

Hsp
0.0935

0.0910
0.0900
0.0861
0.1144
0.1163
0.1251
0.1270
0.1290
0.1311
0.1364
0.1463
0.1510
0.1523

Std. deviation
+0.000
+0.001
+0.001
+0.001
+0.001
+0.001
+0.001
+0.002
+0.001
+0.001
+0.001
+0.002
+0.001
+0.001

(i) PEO (Mw= 6x10sg/mol) 0.1 g/dL - HTAC in water at 30°

cs(mM)
0
0.0313
0.0625
0.0938
0.1250
0.1563
0.3125
0.6250
0.9375
1.2500
1.5625
3.125
4.6875
6.2500
71.8125
9.3750
12.500
15.625

3
0.4736
0.4766
0.4725
0.4699
0.4626
0.4641
0.4595
0.4588
0.4411
0.4622
0.5261
0.5714
0.6294

0.6190
0.5929
0.5911

0.6049
0.6081

9
0.4686

0.4766
0.4725
0.4699
0.4626
0.4600
0.4595
0.4588
0.4700
0.4800
0.5000
0.5714
0.6478
0.6384
0.6301
0.6001
0.5850
0.5869

Std. deviation
+0.004
+0.000
+0.000
+0.000
+0.000
+0.003
+0.000
+0.000
+0.020
+0.013
+0.019
+0.000
+0.013
+0.014
+ 0026
+0.006
+0.014
+0.015



(iif) PEQ (Mw=9x105¢/mol) 0.1g/dL - HTAC in water at 30 ¢

Std. deviation
+0.001
+0.000
+0.002
+0.002
+0.001
+0.001
+0.001
+0.007
+0.001
+0.001
+0.002
+0.001
+0.007

Std. deviation

+0.001
+0.001
+0.002
+0.001
+0.001
+0.002
£0.001
+0.002
+0 001
+0.001
+0.002
+0.002

¢s(mM) Hsp tisp

0 0.6019 0.6000
0.1563 0.5816 0.5816
0.7813 0.5783 0.5763
1.5625 0.5907 0.5887
2.3438 0.7514 0.7504
3.1250 0.8075 0.8070
3.9063 0.8379 0.8360
4.6875 0.7808 0.7708
6.2500 0.7600 0.7610
7.8125 0.7545 0.7535
9.3750 0.7581 0.7561
12.500 0 7279 0.7269
15.625 0.7100

(iv) PEO (Mw= 4x|06g/mol) 0.1 g/dL - HTAC in water at 30 C

Cs(mM) 9sp

0 14064 1.4054
0.1563 1.4362 1.4352
0.3125 1.4465 1.4435
0.7813 1.4754 1.4764
1.5625 1.5033 1.5023
2.3438 1.8754 1.8724
3.1250 1.9277 1.9267
3.9063 1.9260 1.9250
4.6875 1.8494 1.8490
6.2500 1.7926 1.7920
9.3750 1.6373 1.6363
12.500 16281 1.6271
15.625 1.6245

+0.002

(v) PEQ (Mw= 6x|05g/mol) 01 gfdL - HTAC in water at 30 ¢

(mM)
0
0.1563
0.3125
0.6250
0.9375
1.2500
1.5625
2.3438
3.1250
3.9063
4.6875
5.4688
6.2500
7.8125
9.3750
12.500
15.625

sp(PEOtHTAC)/ sp(PEO)

1.0000
0.9799
0.9702
0.9688
09314
0.9761
1.1109
1.0800
1.2065
12971
1.4120
1.3108
1.3074
12519
1.2217
1.2352
1.2340

1.0000
0.9816
0.9806
0.9791
1.0030
1.0243
1.0670
11400
12194
1.3329
1.4270
1.3826
1.3624
1.3446
1.2806
1.2484
1.2471

SPp(PEQ+HTAC)/ sp(PEQ)

Std.
deviation
+0.000
+0.001
+0.007
+0.007
+0.051
+0.034
+0.031
+0.042
+0.009
+0.025
+0.011
+0.051
+0.039
+0.066
+0.042
+0.009
+0.009
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(vi) PEO (Mw=9x105g/mol) 0.1 g/dL - HTAC in water at 30°c

(mM)
0
0.1563
0.7813
1.5625
2.3438
3.1250
3.9063
4.6875
6.2500
7.8125
9.3750
12.500
15.625

sp(PEQ+HTAC)/ sp(PEO)

1.0000
0.9663
0.9608
1.0872
1.2484
1.3416
1.3921
1.2972
1.2627
1.2535
1.2263
1.2093
1.1962

(vii) PEO (Mw=4xl0eg/mol) 0.1 g/dL - HTAC in water at 30 ¢

(mM)
0
0.1563
0.3125
0.7813
1.5625
2.3438
3.1250
3.9063
4.6875
6.2500
9.3750
12.500
15.625

Sp(PEQ+HTAC)/risp(PEQ)

1.0000
1.0212
1.0285
1.0491
1.0689
1.2711
1.3772
1.3695
1.3150
1.2746
1.1642
1.1576
1.1544

34.2 Datafrom dynamic light scattering measurement
(1) PEO (Mw= 9xLosg/mol) 0.1 g/dL - HTAC in water at 30C

(mM)

0.0313

qx 103

0 (angle .
(angle) ")
70 18.64
90 22.98
110 26.61
130 29.44
X 103

0 (angle) q(m-l)
70 18.64
90 22.98
110 26.61

130 29.44

, std.,
3 (PEO+HTAC)/risp(PEQ) deviation
1.0000 £0.000
0.9643 £0.002
0.9508 £0.007
1.0862 $0.001
1.2514 £0.002
1.3406 $0.001
13901 $0.002
1.2042 £0.002
12647 £ 0.002
1.2525 £0.001
12233 £0.002
1.2063 £0.002
1.1952 $0.001

std.
sp(PEO+HTAC)/ s(PEO) deviation
1,000 + 0000
1.0222 $0.001
10265 £0.002
1.0461 £0.002
1.0679 £ 0001
12701 £ 0001
13792 +0.002
13675 +0.002
1.3140 + 0001
1.2726 +0.002
1.1632 + 0001
11566 £0.001
1.1524 +0.002
q(2n>]<_|2())b Dappx 102(n 2/ )
347.45 6.6 6.4
528.08 6.9 6.8
708.09 1.2 13
866.71 7.6 13
q(2n2(-|2(;b Dapx 102(m 2 )
347.45 6.9 1.2
528.08 75 1.8
708.09 8.1 8.4
866.71 9.5 9.2
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1.5625

(mM)

2.3438

(mM)

3.1250

9.3750

6 (angle)

70
90
110
130

0 (angle)

70
90
110
130

0 (angle)

70
90
110
130

0 (angle)

70
90
110
130

0 (angle)

70
90
110
130

0 (angle)

70
90
110
130

0 (angle)

70
90
110
130

0 (angle)

70
90
110
130

0 (angle)

10
90
110
130

qx 103
(m-1)
18.64
22.98
26.61
29.44
gx 103
(m-D
18.64
22.98
26.61

N,

18.64
22.98
26.61
29.44
qx 103
(m]
18.64
22.98
26.61
29.44
gx 103

18.64
22.98
26.61
29.44

g x 103
(m-)
18.64
22.98
26.61
29.44

g x 103

18.64
22.98
26.61
29.44
gx 103

18.64
22.98
26.61
29.44
gx 103

18.64
22.98
26.61
29.44

g2xI0b
(m-2)

347.45
528.08
708.09
866.71
q2xio6
(m-2)

347.45
528.08
708.09
866.71
q2xI0b
(m2)

347.45
528.08
708.09
866.71
q2x10b
(m-2)

347.45
528.08
708.09
866.71
q2xI0b
(m-2)

347.45
528.08
708.09
866.71
q2xiob6
(m-)

347.45
528.08
708.09
866.71
q2x 10b
(m?)

347.45
528.08
708.09
866.71
q2xio6
(m?2)

347.45
528.08
708.09
866.71
q2xI0b
(m-2)

347.45
528.08
708.09
866.71

Dapx 102(m2 )
53 48
58 6.0
6.3 6.5
15 6.8

Dapx 1o2(m2 )
41 5.8
6.2 6.5
6.6 6.8
75 79

Dapx 1o2(m2 )
5.4 5.9
6.0 6.6
7.0 75
8.0 8.2

Dapx 1012 (m2s)
5.2 41
5.8 6.2
6.5 73
75 79

Dypx 102 (m2 )
7.0 756
9.5 10.1
11.9 125
13.8 14.2

Dap X 102(m2 )
6.8 71
8.8 9.8
11.6 12.2
13.9 135

DIpx 102 (m2 )
43 45
5.0 5.4
6.1 6.4
6.5 756

DapX 102(m2 )
44 4.9
5.2 5.8
6.7 6.5
7.4 71

Dapx 1022 (m2s)
5.2 5.3
5.8 6.4
6.5 7.4
17 8.3
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qx 103 q2xi06
(mM) 0 (angle) (m') (m-2 Dapx 1012 (m2s)
70 18.64 347.45 4.6 4.9
90 22.98 528.08 6.2 6.2
12:500 110 26.61 708.09 1.3 1.0
130 29.44 866.71 8.1 8.1
gx 103 q"xI0b
(mM) e (angle) (m 1 (m-2 Dapx 1012(m2s)
70 18.64 347.45 5.3 5.9
90 22.98 528.08 6.0 6.4
19625 110 26.61 708.09 7.0 1.5
130 29.44 866.71 8.0 9.0
q5xi06
(mM) 0 (angle) A (m?) Dappx 1012(m 2 )
70 18.64 347.45 54 5.9
90 22.98 528.08 6.8 6.1
18.750 110 26.61 708.09 1.3 7.8
130 29.44 866.71 8.6 8.8
qx 103 q2x10b '
(mM) 0 (angle) (m" (n2) Dappx 10'2(m 2 )
70 18.64 347.45 5.9 5.5
90 22.98 528.08 6.9 6.7
25.000 110 26.61 708.09 8.0 77
130 29.44 866.71 9.0 8.7

E
>
=
»
g; 6
a 0 00313mM
0 0.0780mM
5 & 03125mM
v 07813 mM

x105@m?)
Figure 3.18 (A) Dapas a function of q2at different HTAC concentrations at 30 ¢. PEQ: Mw

- 1x 106¢/mol, ¢, =01 g/dL; HTAC concentrations; (0) 0.031 mM; (1 )0.078 mM; (A)
0.313 mM; and (V) 0.781 mM.
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o 1.5625mM
0 23438 mM
& 31250 mM
v 3.9063 mM

s

T T T T T
300 400 500 600 700 800 90G

02 x 106 (nf2)

Dapp x 1012 (m2/sec)

Figure 3.18 (B) Dapas a function of qzat different HTAC concentrations at 30 ¢. PEO: Mw
- 1x 10sg/mol, ¢, = 0.1 g/dL; HTAC concentrations: (O) 1563 mM; (1 ) 2.344 mM; (A)
3125 mM; and (V) 3.906 mM.

L=l

0  46875mM
o 62500mM

oo

a 93750 mM
v 12500mM

~

Dapp x10 12 (mz/sec)

w

4 T v T T T
300 400 500 600 700 800 90G

qZ x 109 (m'z)

Figure 3.18 (C) Dyas a function of q2at different HTAC concentrations at 30 ¢. PEO: Mw
= 1x 105g/mol, ¢p =01 g/dL; HTAC concentrations; (O) 4.688 mM; 1 )6.250 mM; (A)
9.375 mM; and (V) 1250 mM.
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o 15.625mM
o] o 18.750 mM
a 25,000 mM

Dapp x 1012 (m?/sec)

300 400 500 600 700 800 90¢

q2 X 106 (m'z)

Figure 3.18 (D) Dapas a function of qzat different HTAC concentrations at 30 ¢. PEO: Mw
- 1x 10sg/mol, ¢, =0.1 g/dL; HTAC concentrations: (O) 15625 mM; (1 ) 18.750 mM; and
(A) 25.00 mM.

(i) PEQ (Mw=9xlosg/mol) 0.1 g/dL - HTAC in water at 30°c

g x 103 43 XI06
(mM) 0 (angle) (n 1) m Dapx 10]2<m 2 )
70 18.64 347.45 7.1 7.4
0 90 22.98 528.08 8.1 8.2
110 26.61 708.09 8.6 8.8
130 29.44 866.71 9.1 9.5

qx 103 ¢3X106
(mM) 0 (angle) (m-) (m-) Dapx 102(m 2 )
70 18.64 347.45 6.4 7.8
90 22.98 528.08 7.0 8.4
0.0313 10 26.61 708.09 77 8.1
130 29.4 86?(.]1 8.7 9.4

q 92 X106
(mM) 0 (angle) (m %m_g Dappx 10,2(m2s)
70 18.6 347.45 6.6 7.2
90 22.98 528.08 7.0 7.8
0.0780 110 26.61 708.09 79 8.2
130 29.44 866.71 8.6 9.0

qx 103 q2xio6
(mM) 0 (angle) (m 1) (m-) Dapx 102(m 2 )
70 18.64 347.45 5.0 5.2
90 22.98 528.08 5.7 6.0
0.3125 110 26.61 708.09 6.1 6.5

130 29.44 866.71 6.9 7.0



(mM)

0.7813

(mM)

1.5625

(mM)

3.9063

(mM)

9.3750

(mM)

12.500

e (angle)

70
90
110
130

0 (angle)

70
90
110
130

0 (angle)

70
90
110
130

e (angle)

70
90
110
130

0 (angle)

70
90
110
130

0 (angle)

70
90
110
130

0 (angle)

70
90
110
130

0 (angle)

70
90
110
130

0 (angle)

70
90
110
130

g X103
(m-D
18.64
22.98
26.61
29.44
q X103
(m-]
18.64
22.98
26.61
29.44
g X103
(m-D
18.64
22.98
26.61
29.44
q X 10%3
m"
to5)
22.98
26.61
29.44
q X 103
(m-)
18.64
22.98
26.61
29.44
q X 103
15
8.64
22.98
26.61
29.44
q X 103
m *)
154
22.98
26.61
29.44
g X103
(m')
18.64
22.98
26.61
29.44
g X103
(m ")
18.64
22.98
26.61
29.44

Dappx 10'2 (m2s)

5.1 6.4
73 7.2
8.2 8.2
9.2 9.0

DIpx 0 (ma )
5.1 5.0
5.8 6.0
6.4 6.6
6.8 7.1

Dapx 1022 (m2s)
5.2 48
6.3 6.0
74 7.0
8.0 .2

DIpxio 2(m2 )
41 48
5.2 5.0
5.8 6.1
6.3 6.6

DIpx 102(ma )
40 5.0
55 6.6
6.8 7.8
74 8.5
Dapx 1o2(ma )
48 5.2
5.7 6.2
75 7.2
8.0 8.6

DIpx 102(ma )
5.0 5.2
6.5 6.0
75 7.7
8.2 8.6

Dapx 102(ma )
5.2 5.5
6.6 6.3
7.6 7.8
8.6 8.9

Dapx 1012(m2s)
46 49
5.4 5.9
6.4 6.9
6.9 75
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qx 103 q2Xi06 Daoo x 1012 (m s
(M) 0 (angle) (1) (m-) pp x 1012 (m2s)
70 18.64 34745 49 51
90 22.98 528.08 5.6 6.1
15625 110 26.61 708.09 6.4 6.9
130 29.44 866.71 71 76
qx 103 q2Xxi06
(mM) e (angle) (m 1) (m-) Dappx 102(m 2 )
70 18.64 347.45 51 55
90 22.98 528.08 56 6.4
18.750 110 26.61 708.09 6.8 75
130 29.44 866.71 7.4 8.1
qx 103 q2xi06 .
(mM) e (angle) (m (m-) Dapp x 10'2 (m2s)
70 18.64 347.45 52 55
90 22.98 528.08 6.5 6.2
25.000 110 26.61 708.09 72 74
130 29.44 866.71 75 8.4
10
3 .
E
X ,
fa) 0 0.1 g/dLPEO
o 00313mM
3 A 0.0780 mM
v 03125mM

300 400 500 600 700 800 90

q2 X 106 (m'z)

Figure 3.19 (A) Dapas a function of gzat different HTAC concentrations at 30 C. PEQ: Mw
=9 10sg/mal, ¢, =0.L g/dL (O); HTAC concentrations: 1 )0.031 mM; (A) 0.078 mM; and
(V) 0.313 mM.



231

o 0.7813mM
0O 15625 mM
A 23438 mM
v 31250 mM

Dapp x 10 12 (m2/sec)

Fs w o -~

3

300 400 500 600 700 800 %00

q2 x 108 (m'2)

Figure 3.19 (B) Danas a function of goat different HTAC concentrations at 30°c. PEQ: Mw
=9y 10sg/mol, ¢, =0.1 g/dL; HTAC concentrations: (O) 0.78L mM; 1 ) L563 mM; (A
2,344 mM; and (V) 3.125 mM.

()4

g s

£

E

(:

S %4

»

g 0 39063 mM

a 31 O 46875mM

A 62500mM
4 v 9.3750mM
3 ' v . .
300 400 500 600 700 800 900
q2xl06(m'2)

Figure 3.19 (C) Dapas a function of g2at different HTAC concentrations at 30 ¢. PEQ: Mw
=9x 105¢/mol, cp = 0.1 g/dL; HTAC concentrations: (O) 3.906 mM; (1 )4.688 mM; (A
6.250 mM; and (V) 9.375 mM.
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o 4
& g
E 7
2;’
e
*®
Gg o 12500 mM

o 15625mM
4  18750mM
v 25000mM

qzx IO(’(m'Z)

Figure 3.19 (D) Dapas a function of g2at different HTAC concentrations at 30°c. PEQ: Mw
=9y 105g/mol, ¢, =0.1 gfdL; HTAC concentrations: (O) 1250 mM; (I ) 15.63 mM: (A)
18.75 mM; and (V) 25.00 mM.,

3.4.3 Datafrom static light scattering measurement
(1) PEO (Mw= Ixio5g/mol) + HTAC at cgcp= L1715
(0.06 g/dL PEO +0.105 g/dL. HTAC)

Angle (degree) Angle (radian) Sin2(0/2) Kc/RfIX 106
30 0.5236 0.0670 4.038
40 0.6981 0.1170 4,555
50 0.8727 0.1786 4.865
60 1.0472 0.2500 5.219
70 1.2217 0.3290 5.794
80 1.3963 0.4132 6.196
90 15708 0.5000 6.384
100 1.7453 0.5868 6.837
110 1.9199 0.6710 7.039
120 2.0944 0.7500 1.217
(01 gldL PEO + 0.175 g/dL HTAC)
Angle (degree) Angle (radian) Sin2(0/2) Kc/RfIX 106
30 0.5236 0.0670 4.504
40 0.6981 0.1170 4,779
50 0.8727 0.1786 4.987
60 1.0472 0.2500 5.395
70 1.2217 0.3290 5.921
80 1.3963 0.4132 6.237
90 1.5708 0.5000 6.732
100 1.7453 0.5868 6.999
110 1.9199 0.6710 7.430

120 2.0944 0.7500 71.592
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(0.14 gldL PEO +0.245 g/dL HTAC)

Angle (degree) Angle (radian) Sin2(0/2) Kc/Re x 106
30 0.5236 0.0670 4.800
40 0.6981 0.1170 5.086
50 0.8727 0.1786 5379
60 1.0472 0.2500 5.788
70 1.2217 0.3290 6.152
80 13963 0.4132 6.613
90 1.5708 0.5000 1.027
100 1.7453 0.5868 1.444
110 1.9199 0.6710 7.910
120 2.0944 0.7500 8.150

(0.2 g/dL PEO + 0.35 g/dL HTAC)

Angle (degree) Angle (radian) Sin2(0/2) Kc/Re X 106
30 0.5236 0.0670 4.827
40 0.6981 0.1170 5.359
50 0.8727 0.1786 5.734
60 1.0472 0.2500 6.221
70 1.2217 0.3290 6.765
80 1.3963 04132 7.216
90 1.5708 0.5000 7.625
100 1.7453 0.5868 8.294
110 1.9199 0.6710 8.834
120 2.0944 0.7500 9.261

Kc/Rg

00 05 1.0 1.5 20 25 30 |
1000c, + sin” (6/2)

Figure 3.20 Zimm plot for PEO (Ixi0 5 Mw) at cdcp= 1.75
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(if) PEO (Mw= 9x10s g/mol) »- HTAC at cdcp= 1.75
(0.05 g/dL PEO + 0.875 g/dL HTAC)

Angle (degree) Angle (radian) Sin2(0/2) Kc/RfIX 106
30 0.5236 0.0670 1.302
40 0.6981 0.1170 1.445
50 0.8727 0.1786 1717
60 1.0472 0.2500 1,989
70 1.2217 0.3290 2.284
80 1.3963 0.4132 2.564
90 1.5708 05000 2.869
100 1.7453 05868 3.192
110 1.9199 0.6710 3.379
120 2.0944 0.7500 3.572
(0.08 g/dL PEO + 0.14 g/dL HTAC)
Angle (degree) Angle (radian) Sin2(0/2) Kc/RfIX 106
30 0.5236 0.0670 1.636
40 0.6981 0.1170 1,916
50 0.8727 0.1786 2.090
60 1.0472 0.2500 2.342
70 1.2217 0.3290 2.640
80 1.3963 0.4132 2.913
90 1.5708 0.5000 3.191
100 1.7453 0.5868 3.333
110 1.9199 0.6710 3.655
120 2.0944 0.7500 3.847

(0.12 g/dL PEO + 0.21 g/dL HTAC)

Angle (degree) Angle (radian) Sin2(0/2) Kc/ReX 106
30 0.5236 0.0670 2.110
40 0.6981 0.1170 2.369
50 0.8727 0.1786 2.659
60 1.0472 0.2500 3.084
70 1.2217 0.3290 3.401
80 1.3963 0.4132 3.821
90 1.5708 0.5000 4.186
100 1.7453 0.5868 4.426
110 1.9199 0.6710 4.672

120 2.0944 0.7500 4.672



(0.16 g/dL PEO + 0.28 g/dL HTAC)
Angle (degree)

30
40
50
60
10
80
90
100
110
120

Figure 321 Zimm plot for PEO (9105 M) at cdcp= 1.75.

Kc/Rg

SE-6

4E-6

3E-6

2E-6

1E-6

0E+0

Angle (radian) Sin2(0/2)
0 5236 0.0670
0.6981 0.1170
0.8727 0.1786
1.0472 0.2500
1.2217 0.3290
1.3963 0.4132
1.5708 0.5000
1.7453 0.5868
1.9199 0.6710
2.0944 0.7500

0.0 0.5 1.0 1.5 20

1000cp + sin” (6/2)

25

Kc/RfIX 106
2.499
2.868
3.271
3.608
4.110
4.379
4.646
4.880
5.023
5.096
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3.5 Effect of salt
3.5.1 Datafrom conductivity measurement
(i) PEO (Mw= 6x10s g/mol) 0.1 g/dL - HTAC at 30°c in 0.1 M KN 03 solution

Cs Conductance Conductance -
(mM) (gS/cm) (gS/em) Std. deviation
0 15600 15700 +70.1
0.0625 17800 18800 +7.07
0.1250 18800 19600 +5.66
0.1563 20700 21000 +2.12
0.1875 24200 25400 +8.49
0.2500 25200 27800 + 184
0.3125 28000 29000 +7.07
0.3750 30000 30600 t4.24
0.5000 31000 31200 + 141
0.7813 31400 31600 + 141
0.9375 31600 32600 +7.07
1.2500 31700 32800 +7.78
1.5625 32000 33200 +8.49
33600 + 141

L7500 33400
Figure isshown in Section 4.35.1
3.5.2 Datafrom viscosity measurement
(i) PEO (Mw = 6x10sg/mol) 0.1 g/dL - HTAC at 30°C in 0.1 M KNO3 solution

s (MM) D Agp Std. deviation

0 0.4422 0.4422 + 0,000
01 04000 0.3907 +0.006
0.5 0.4474 0.4470 £0.001
10 0.4731 0.4761 +0.002
1.25 0.5057 05150 +0.007
15 05177 05400 £0.016
1.75 0.5403 0.5758 +0.025
2.0 05130 05110 £0.001
25 05125 0.5100 +0.002
3.0 0.5256 05200 +0.004
4.0 0.5400 0.5400 +0.000

.50, ) 0 5500 0.5300 $0.014
Fgure is shown in Section 4.35.2.
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3.5.3 Datafrom static light scattering measurement
PEO (s X 10s MW-HTAC atcdcp= 1.75 in 0.1 M KNOs solution
0.02 g/dL PEO + 0.035 g/dL HTAC in 0.1 M KNOs solution

Angle (degree) Angle (radian) Sin2(0/2) Kc/ReX 106
30 0.5236 0.0670 1.456
40 0.6981 0.1170 1.501
50 0.8727 0.1786 1519
60 1.0472 0.2500 1.563
70 1.2217 0.3290 1591
80 1.3963 0.4132 1.623
90 1.5708 0.5000 1.661
100 1.7453 0.5868 1.689
110 1.9199 0.6710 1.704
120 2.0944 0.7500 1.723

0.04 g/dL PEO + 0.07 g/dL HTAC in 0.1 M KNO3 solution

Angle (degree) Angle (radian) Sin2(0/2) Kc/RfIX 106
30 0.5236 0.0670 1.467
40 0.6981 0.1170 1.510
50 0.8727 0.1786 1.521
60 1.0472 0.2500 1.547
70 1.2217 0.3290 1.580
80 1.3963 0.4132 1.597
90 1.5708 0.5000 1.623
100 1.7453 0.5868 1.648
110 1.9199 0.6710 1.679
120 2.0944 0.7500 1.688

0.07 g/dL PEO + 0.1225 g/dL HTAC in 0.1 M KNO3 solution

Angle (degree) Angle (radian) Sin2(0/2) Kc/Rfl X 106
30 0.5236 0.0670 1.476
40 0.6981 0.1170 1.488
50 0.8727 0.1786 1.509
60 1.0472 0.2500 1.536
70 1.2217 0.3290 1.564
80 1.3963 0.4132 1.592
90 1.5708 0.5000 1.596
100 1.7453 0.5868 1.629
110 1.9199 0.6710 1.641

120 2.0944 0.7500 1.685
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0.1 g/dL PEO +0.175 g/dL HTAC in 0.0 M KNOj solution

Angle (degree) Angle (radian) Sin2(0/2) Kc/Rfl x 106
30 0.5236 0.0670 1.488
40 0.6981 0.1170 1.497
50 0.8727 0.1786 1.517
60 1.0472 0.2500 1.544
70 1.2217 0.3290 1.559
80 1.3963 04132 1.581
90 1.5708 0.5000 1.604
100 1.7453 0.5868 1.624
110 1.9199 0.6710 1.650
120 ) 2.0944 0.7500 1.668
FHure is é}mm InSection 4.36.2

3.5.4 Datafrom refractive index increment measurement
(i) PEO (Mw= 6x10s g/mol) + HTAC at cgcp= 1.75in 0.1 M KN 03 solution

dn/dcp)pS
cycp (g/100 mL) An An ((mL/gp))p
0.08 200 212
0.10 248 252
1.75 0.12 320 326 0.271 +0.002
0.14 384 388
0.16 442 450
(dn/dep)cs
GiCp (4/100 mL) An An (mLlg)
0.050 46 50
0.055 50 54
1.75 0.060 55 63 0.1012 +0.004
0.065 65 71
0.070 11 79
(dn/
Cs/Cp (g/lm ) An An Tnfja);p
2

m bWl s
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500
(dn/dep)ys = 0.2706 mL/g
400
o 300 4
=
» ©
5 200
100 4
0

0.00 0;)4 008 0.12 0.16 0.20
cpgo ®/dL)

Figure 3.22 (A) dn/dc value for PEO(2)-HTAC in 0.1 M KNOs solution at cscp = 175

(fixed HTAC concentration and varied PEO concentration after dialysis).

(dn/dep)es = 01012 ml/g
80

Anx 109

20 4

0 T T T T T T T
000 001 002 003 004 005 006 007 008

CPEO( 7)

Figure 3.22 (B) dn/dc value for PEO(2)-HTAC in 0.1 M KNOs solution atcscp= 1.75 (fixed

HTAC concentration and varied PEO concentration without dialysis).



120

80

Anx106
3

20 A

0

(dn/deg)ep =0.1035 ml/g

0.00

0.02 0.04 0.06 0.08
crac@dl)
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Figure 322 (C)dn/dc value for PEO(Z)H[ACm 0.1 MKNO3so1ution at cslep= ]..75(fixed

PEOconcentration and varied |'rrACconcentration without dialysis).
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Appendix - 4
Viscoelastic Properties of PEO

4.1 Effect of polymer concentration
(i) PEO (Mw= 6x10s g/mol) 4 g/dL in water at 30 c (Strain = 10%)

0 G’ G’

Ch(gfdL) (rad/)sec) (dyne/cm?2) (dynelcm?2) (Poise)
0.0100 : 0.200 20.22
0.0159 0.1400 0.200 15.46
0.0251 0.1200 0.170 8.250
0.0398 0.1700 0.280 8.380
0.0631 0.1700 0510 8.440
0.1000 0.2200 0.650 5.830
0.1585 0.1800 0.910 5.840
0.2512 1.530 6.070
0.3981 0.1300 2.320 5.850
0.6310 0.3000 3.580 5.690

4.0 1.0000 0.2900 5.620 5.620
1.5850 0.5100 8.880 5.610
25120 0.9900 13.87 5.540
3.9810 1.9100 21.80 5.500
6.3100 39500 33.95 5.420
10.000 7.9900 52.07 5.270
15.850 16.030 78.39 5.050
25.120 30.340 115.9 4.770
39.820 54.720 167.7 4.430
63.100 94.340 237.3 4.05
100.00 157.30 327.2 3.630

(i) PEO (Mw= 6x105g/mol 8 g/dL in water at 30°C (Strain = 10%)

> G’ G’ *
Ch(g/at) (rad/sec) (dynelem?2) (dynelem?2) (Poise)
0.0100 05174 1.6860 176.4
0.0159 0.6471 2.610 169.6
0.0251 05590 4.048 162.7
0.0398 0.7980 6.398 162.0
0.0631 0.6389 9.994 158.7
0.1000 1.016 15.90 159.8
0.1585 2.006 2459 155.6
0.2512 3.904 38.61 1545
0.3981 7.267 60.08 152.0
0.6310 1451 91.75 147.2
8.0 1.0000 27.71 138.6 141.3
1.5850 50.71 204.6 133.0
25120 91.71 297.6 124.0
3.9810 157.7 423.0 113.4
6.3100 260.0 585.2 101.5
10.000 413.4 792.6 89.40
15.850 631.6 1045 77.06
25.120 934.7 1348 65.30
39.820 1346 1696 54.37
63.100 1890 2080 44,53

100.00 2583 2478 35.79



4 2 Effect of salt
(i) PEO (Mw=6x105g/mol) 4 g/dL in 0.1 M KNO3solution at 30 ¢ (Strain = 10%)
(0 G’ G’ .

G (g/dL) (rad/sec) (dynelcm?2) (dynelcm?2) (Poise)
0.10 0.00 0.49 4.91
0.13 0.04 0.45 361
0.16 0.07 0.70 4.47
0.20 : 0.75 377
0.25 0.05 1.04 4.14
0.32 0.05 1.16 3.68
0.40 0.00 1.67 4.21
0.50 0.06 2.04 4.07
0.63 : 2.47 3.92
0.79 0.08 3.12 3.93
1.00 0.08 389 3.89
1.26 0.09 4.89 3.89
1.59 0.14 6.18 3.90
2.00 0.31 1.78 3.90
251 0.40 9.7700 3.89

4.0 3.16 0.67 12.34 3.91
3.98 0.85 15.27 3.84
5.01 143 19.24 3.85
6.31 2.17 24.07 3.83
7.94 3.15 29.92 3.79
10.00 4.48 37.07 3.74
12.59 6.66 46.06 3.70
15.85 9.49 56.78 3.63
19.95 13.59 69.80 3.56
25.11 18.77 85.06 3.47
31.62 25.96 1035 3.37
39.80 35.18 125.0 3.26
50.10 47.30 1504 3.15
63.08 62.71 1795 3.02
79.41 82.59 213.7 2.89

99.97 105.1 249.1 2.71



4,3 Effect of temperature

431 PEO (Mw= 6x10sg/mol) 4 g/dL in water
(i) PEO (Mw= 6x105g/mol) 4 g/dL in water at 10)C(Strain = 10)/0

®(rad/sec)
0.01
0.0159
0.0251
0.0398
0.0631
0.1
0.1585
0.2512
0.3981
0.6310
1
1.585
2.512
3.981
6.31
10
15.85
25.12
39.82
63.10
100

G
(dynelcm?2)
0.13
0.11
0.14
007
0.00
0.10
0.20
0.10
0.17
0.34
0.64
141
3.01
6.16
12.35
23.26
42 51
73.38
1212
192.3
296.9

G’ (dyne/cm?2)

M
(g/mol)
600,000
600,000
600,000
600,000
600,000
600,000
600,000
600,000
600,000
600,000
600,000
600,000
600,000
600,000
600,000
600,000
600,000
600,000
600,000
600,000
600,000

0.13
0.11
0.14
0.07
0.00
0.10
0.20
0.10
0.17
0.34
0.64
141
301
6.16
12.35
23.36
42.51
73.38
121.2
192.3
296.9

(g/mL)
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04

T(K)

283
283
283
283
283
283
283
283
283
283
283
283
283
283
283
283
283
283
283
283
283

G” (dynelcm?2)
0.07
0.11
0.32
0.39
0.83
1.19
1.83
2.92
4.42
7.04
11.20
17.31
27.09
41.66
63.01
93.37
135.6
1918
265.5
358.9
474.5

G'M
78060
68580
82440
41838

0
60240
119340
60900
103860
201060
381000
843000
1806000
3697200
7410000
13956000
25506000
44028000
72720000
115380000
178140000

* (Poise)
14.98
10.19
14.01
9.96
13.09
11.91
11.62
11.64
11.12
11.18
11.22
10.96
10.85
10.58
10.18
9.622
8.964
8.176
1.329
6.452
5.597

CRT

941144800
941144800
941144800
941144800
941144800
941144800
941144800
941144800
941144800
941144800
941144800
941144800
941144800
941144800
941144800
941144800
941144800
941144800
941144800
941144800
941144800

G'M/cRT

8.294E-05
71.287E-05
8 760E-05
4.445E-05
0.000E+00
6.401E-05
1.268E-04
6.471E-05
1.104E-04
2.136E-04
4.048E-04
8 957E-04
1.919E-03
3.928E-03
7.873E-03
1.483E-02
2 T10E-02
4.678E-02
7.727E-02
1.226E-01
1.893E-01
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(dynelcm?)
0.07
0.11
0.32
0.39
0.83
119
183
2.92
4.42
1.04
11.20
1731
21.09

41,66
63.01
93.37
135.6
1918
265.5
358.9
4745

®(rad/s
0.01
0.0159
0.0251
0.0398
0.0631
01
0.1585
0.2512
0.3981
0.6310
1
1.5850
25120
3.9810
6.3100
10
15.850
25.120
39.820
63.100
100

(rad/s)
0.01
0.0159
0.0251
0.0398
0.0631
0.1
0.1585
0.2512
0.3981
0.6310
1
1.5850
25120
3.9810
6.3100
10
15.850
25.120
39.820
63.100
100

G5 (poise)
0.0115
0.0115
0.0115
0.0115
0.0115
0.0115
0.0115
0.0115
0.0115
0.0115
0.0115
0.0115
0.0115
0.0115
0.0115
0.0115
0.0115
0.0115
0.0115
0.0115
0.0115

(poise)
0.0115
0.0115
0.0115
0.0115
0.0115
0.0115
0.0115
0.0115
0.0115
0.0115
0.0115
0.0115
0.0115
0.0115
0.0115
0.0115
0.0115
0.0115
0.0115
0.0115
0.0115

M
(g/mol)
600,000
600,000
600,000
600,000
600,000
600,000
600,000
600,000
600,000
600,000
600,000
600,000
600,000
600,000
600,000
600,000
600,000
600,000
600,000
600,000
600,000

o(poise)
9.459
9.459
9.459
9.459
9.459
9.459
9.459
9.459
9.459
9.459
9.459
9.459
9.459
9.459
9.459
9.459
9.459
9.459
9.459
9.459
9.459

(g/mL)
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04

M (g/mol)
600,000
600,000
600,000
600,000
600,000
600,000
600,000
600,000
600,000
600,000
600,000
600,000
600,000
600,000
600,000
600,000
600,000
600,000
600,000
600,000
600,000

(K,
283
283
283
283
283
283
283
283
283
283
283
283
283
283
283
283
283
283
283
283
283

-

44511
68351
194167
234025
495165
711510
1097506
1752067
2650453
4222046
6713100
10375064
16236667
24968531
37762461
95953000
81250635
114906672
159025242
214904610
284010000

©(0- M

56685
89846
142393
225663
357682
566850
898457
1423927
2256630
3576824
5668500
8984573
14239272
22566299
35768235
56685000
89845725
142392720
225719670
357682350
566850000

CRT

941144800
941144800
941144800
941144800
941144800
941144800
941144800
941144800
941144800
941144800
941144800
941144800
941144800
941144800
941144800
941144800
941144800
941144800
941144800
941144800
941144800

CRT
941144800
941144800
941144800
941144800
941144800
941144800
941144800
941144800
941144800
941144800
941144800
941144800
941144800
941144800
941144800
941144800
941144800
941144800
941144800
941144800
941144800
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(G" - corigM/cRT

0.00005
0.00007
0.00021
0.00025
0.00053
0.00076
0.00117
0.00186
0.00282
0.00449
0.00713
0.01102
0.01725
0.02653
0.04012
0.05945
0.08633
0.12209
0.16897
0.22834
0.30177

0>( 0- MICRT
6.023E-05
9.546E-05
1.513E-04
2.398E-04
3.801E-04
6.023E-04
9.546E-04
1,513E-03
2.398E-03
3,801 E-03
6.023E-03
9.546E-03
1.513E-02
2.398E-02
3801 E-02
6.023E-02
9.546E-02
1,513E-01
2.398E-01
3.801E-01
6.023E-01



(if) PEO (Mw= 6x10s g/mol) 4 gfdL in water at 20° (Strain = 10%)

QO (rad/s)

0.01
0.01585
0.02512
0.03981
0.0631
0.1
0.1585
0.2512
0.3981
0.631
1
1.585
2.512
3.981
6.31
10
15.85
25.12
39.82
63.1
100

G
(dynelcm?2)
0.17
0.05
0.05
0.13
0.00
0.11
0.00
0.00
0.10
0.21
0.36
0.69
1.44
3.37
6.96
13.73
25.88
47.03
81.38
134.9
216.1

G' (dynelcm?2)

0.17
0.05
0.05
0.13
0.00
0.11
0.00
0.00
0.10
0.21
0.36
0.69
1.44
3.37
6.96
13.73
25.88
47.03
§1.38
134.90
216.10

M
(g/mol)

600,000
600,000
600,000
600,000
600,000
600,000
600,000
600,000
600,000
600,000
600,000
600,000
600,000
600,000
600,000
600,000
600,000
600,000
600,000
600,000
600,000

(g/mL)
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04

G" (dynelcm2)

0.08
0.27
0.18
0.40
0.60
0.78
1.34
1.99
3.18
5.03
7.81

12.31
19.13
29.79
45.91
69.37
102.60
148.70
210.80
291.90
395.10

(K)
293

293
293
293
293
293
293
293
293
293
293
293
293
293
293
293
293
293
293
293
293

G'M
1.00E+05
3.18E+04
3.23E+04
7.58E+04
0.00E+00
6.34E+04
0.00E+00
0.00E+00
5.86E+04
1.26E+05
2.16E+05
4.14E+05
8.63E+05
2.02E+06
4.18E+06
8.24E+06
1.55E+07
2.82E+07
4.88E+07
8.09E+07
1.30E+08

* (poise)
18.33
17.06
7.36
10.44
9.46
7.89
8.48
7.90
7.99
7.98
7.82
1.78
1.64
7.53
7.36
1.07
6.68
6.21
5.68
5.10
4.50

CRT

974400800
974400800
974400800
974400800
974400800
974400800
974400800
974400800
974400800
974400800
974400800
974400800
974400800
974400800
974400800
974400800
974400800
974400800
974400800
974400800
974400800

G'r=G"M/cRT

1.030E-04
3.259E-05
3.312E-05
1.T7T7E-05
0.000E+00
6.502E-05
0.000E+00
0.000E+00
6.013E-05
1.297E-04
2 212E-04
4.251E-04
8.861E-04
2.076E-03
4.286E-03
8.454E-03
1.594E-02
2.896E-02
5.01 1E-02
8.307E-02
1331E-01
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G
(dyne/cm?)
0.08
0.27
0.18
0.40
0.60
0.78
1.34
1.99
3.18
5.03
781
1231
19.13
29.79
4591
69.37
102.60
148.70
210.80
291.90
395.10

(radls)
0.01
0.0159
0.0251
0.0398
0.0631
0.1
0.1585
0.2512
0.3981
0.6310
1
1.585
2.512
3.981
6.310
10
15.85
25.12
39.82
63.1
100

s
(radls)  (poise)  (g/mol)

0.01
0.01585
0.02512
0.03981
0.0631
01
0.1585
0.2512
0.3981
0.631
1
1.585
2.512
3.981
6.31
10
15.85
25.12
39.82
63.1
100

(poise)
001
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01

001
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01

(po&e)

7.03
7.03
7.03
7.03
7.03
7.03
7.03
7.03
7.03
7.03
7.03
7.03
7.03
7.03
7.03
7.03
7.03
7.03
7.03
7.03
7.03

M

600,000
600,000
600,000
600,000
600,000
600,000
600,000
600,000
600,000
600,000
600,000
600,000
600,000
600,000
600,000
600,000
600,000
600,000
600,000
600,000
600,000

(g/mL)
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04

(g/mol)

600,000
600,000
600,000
600,000
600,000
600,000
600,000
600,000
600,000
600,000
600,000
600,000
600,000
600,000
600,000
600,000
600,000
600,000
600,000
600,000
600,000

" G"-
- M eRT améMkRT
293 45108 974400800  0.000046
293 158965 974400800  0.000163
293 106049 974400800  0.000109
293 237241 974400800  0.000243
293 357761 974400800  0.000367
293 468540 974400800  0.000481
293 805449 974400800  0.000827
293 1189493 974400800  0.001221
293 1905611 974400800  0.001956
293 3013614 974400800  0.003093
293 4681800 974400800  0.004805
293 7376490 974400800  0.007570
293 11462928 974400800  0.011764
293 17850114 974400800  0.018319
293 27508140 974400800  0.028231
293 41562000 974400800  0.042654
293 61464900 974400800  0.063080
293 89069280 974400800  0.091409
293 126241080 974400800  0.129558
293 174761400 974400800  0.179353
293 236460000 974400800  0.242672
co(po- )M CRT Q( & )MICRT
42120.00 974400800 4.323E-05
66760.20 974400800 6.851E-05
105805.4 974400800 1.086E-04
167679.7 974400800 1.721E-04
265777 974400800 2.128E-04
421200 974400800 4.323E-04
667602 974400800  6.851E-04
1058054 974400800  1.086E-03
1676797 974400800 1.721E-03
2657772 974400800  2.728E-03
4212000 974400800  4.323E-03
6676020 974400800 6.851E-03
10580544 974400800 1.086E-02
16767972 974400800 1.721E-02
26577720 974400800  2.728E-02
42120000 974400800 4.323E-02
66760200 974400800  6.851E-02
105805440 974400800 1.086E-01
167721840 974400800 1.721E-01
265777200 974400800 2.728E-01
421200000 974400800  4.323E-01
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(iii) PEQ (Mw= 6x105g/mol) 4 g/dL in water at 30 ¢ (Strain = 10%)

©(rad/s) G' (dynelcm?2) G" (dyne/cm?2) * (poise)
0.01 0.04 0.20 20.22
0.0159 0.14 0.20 15.46
0.0251 0.12 0.17 8.25
0.0398 0.17 0.28 8.38
0.0631 0.17 0.51 8.44
0.1 0.22 0.65 583
0.1585 0.18 0.91 5.84
0.2512 0.01 1.53 6.07
0.3981 0.13 2.32 5.85
0.631 0.30 3.58 5.69
1 0.29 5.62 5.62
1.5850 0.51 8.88 5.61
2.5120 0.99 13.87 5.54
3.9810 191 21.80 5.50
6.3100 3.95 33.95 5.42
10 7.99 52.07 5.27
15.85 16.03 78.39 5.05
25.12 30.34 115.90 477
39.82 54.72 167.70 4.43
63.1 94.34 237.30 4.05
100 157.30 321.20 3.63
' M ;

(dyn(e;/cmZ) (gmol)  (g/mL) @ il ORY SCK)
0.04 600,000  0.04 303 2.56E+04 1007656800 2.54E-05
0.14 600,000  0.04 303 8.32E+04 1007656800 8.26E-05
0.12 600,000  0.04 303 7.34E+04 1007656800 7.28E-05
0.17 600,000 0.04 303 1.04E+05 1007656800 1.04E-04
0.17 600,000 0.04 303 9.92E+04 1007656800 9.85E-05
0.22 600,000  0.04 303 1.29E+05 1007656800 1.28E-04
0.18 600,000  0.04 303 1.10E+05 1007656800 1.09E-04
0.01 600,000  0.04 303 8.60E+03 1007656800 8.53E-06
0.13 600,000  0.04 303 7.67E+04 1007656800 7.61E-05
0.19 600,000 0.04 303 1.14E+05 1007656800 1.13E-04
0.29 600,000  0.04 303 1.77E+05 1007656800 1.75E-04
0.51 600,000  0.04 303 3.09E+05 1007656800 3.06E-04
0.99 600,000  0.04 303 5.92E+05 1007656800 5.88E-04
191 600,000  0.04 303 1.14E+06 1007656800 1.13E-03
3.95 600,000  0.04 303 2.37E+06 1007656800 2.35E-03
7.99 600,000  0.04 303 4.80E+06 1007656800 4.76E-03

16.03 600,000 0.04 303 9.62E+06 1007656800 9.54E-03
30.34 600,000 0.04 303 1.82E+07 1007656800 1.81E-02
54.72 600,000 0.04 303 3.28E+07 1007656800 3.26E-02
94.34 600,000 0.04 303 5.66E+07 1007656800 5.62E-02
157.30 600,000 0.04 303 9.44E+07 1007656800 9.37E-02



o"
(dynelcm?)

0.20
0.20
0.17
0.28
051
0.65
0.91
1.53
2.32
3.58
5.62
8.88
13.87
21.80
33.95
52.07
78.39
115.90
167.70
237.30
327.20

(rad/s)
0.01

0.01585
0.02512
0.03981
0.0631
01
0.1585
0.2512
0.3981
0.631
1
1.585
2.512
3.981
6.31
10
15.85
25.12
39.82
63.1
100

(poise)
0.0082

0.0082
0.0082
0.0082
0.0082
0.0082
0.0082
0.0082
0.0082
0.0082
0.0082
0.0082
0.0082
0.0082
0.0082
0.0082
0.0082
0.0082
0.0082
0.0082
0.0082

M
(g/mal)

600,000
600,000
600,000
600,000
600,000
600,000
600,000
600,000
600,000
600,000
600,000
600,000
600,000
600,000
600,000
600,000
600,000
600,000
600,000
600,000
600,000

(g/mL)
0.04

0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04

303
303
303
303
303
303
303
303
303
303
303
303
303
303
303
303
303
303
303
303
303

(G"-cap M
118511
121062
100196
170504
303410
388128
543120
914364
1392441
2142495
3364080
5318402
8309641
13060413

20338955
31192800

46956018
69416410

100424086

142069548

195828000

CRT

1007656800
1007656800
1007656800
1007656800
1007656800
1007656800
1007656800
1007656800
1007656800
1007656800
1007656800
1007656800
1007656800
1007656800
1007656800
1007656800
1007656800
1007656800
1007656800
1007656800
1007656800

"y

0) gM/cRT
0.000118

0.000120
0.000099
0.000169
0.000301
0.000385
0.000539
0.000907
0.001382
0.002126
0.003339
0.005278
0.008246
0.012961
0.020184
0.030956
0.046599
0.068889
0.099661
0.140990
0.194340
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®(radls)
0.01
0.0159
0.0251
0.0398
0.0631
0.1
0.1585
0.2512
0.3981
0.6310
1
1.585
2512
3.981
6.31
10
15.85
25.12
39.82
63.1
100

(poise)
0.0082
0.0082
0.0082
0.0082
0.0082
0.0082
0.0082
0.0082
0.0082
0.0082
0.0082
0.0082
0.0082
0.0082
0.0082
0.0082
0.0082
0.0082
0.0082
0.0082
0.0082

o (poise) M (g/mol) ®( 0- )M

511
5.1
5.1
5.1
5.1
511
5.1
511
5.1
5.1
511
511
511
5.1
511
511
5.11
5.1
5.11
5.1
5.11

600,000
600,000
600,000
600,000
600,000
600,000
600,000
600,000
600,000
600,000
600,000
600,000
600,000
600,000
600,000
600,000
600,000
600,000
600,000
600,000
600,000

30610.80
48518.12
76894.3
121861.6
193154
306108
485181
768943
1218616
1931541
3061080
4851812
7689433
12186159
19315415
30610800
48518118
76894330
121892206
193154148
306108000

CRT

1007656800
1007656800
1007656800
1007656800
1007656800
1007656800
1007656800
1007656800
1007656800
1007656800
1007656800
1007656800
1007656800
1007656800
1007656800
1007656800
1007656800
1007656800
1007656800
1007656800
1007656800

coPoOs)M/cRT

3.038E-05
4.815E-05
7.631E-05
1.209E-04
1.917E-04
3.038E-04
4 815E-04
7.631E-04
1.209E-03
1.917E-03
3.038E-03
4.815E-03
7.631E-03
1.209E-02
1.917E-02
3.038E-02
4 815E-02
7.631E-02
1.210E-01
1.917E-01
3.038E-01
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(iv) PEO (Mw= 6x105g/mol) 4 g/dL in water at 40 ¢ (Strain = 10%)
G' (dynelcm?)

®(rad/s)
0.01
0.0159
0.0252
0.0398
0.0631
0.1
0.1585
0.2512
0.3981
0.631
1
1.585
2.512
3.981
6.31
10
15.85
25.12
39.82
63.1
100

G' (dynelcm?)
0.05
0.03
0.17
0.07
0.00
0.00
0.09
0.10
0.09
0.08
0.19
0.18
0.43
131
2.18
5.73
11.55
22.59
41.98
74.31
127.40

0.05
0.03
0.17
0.07
0.00
0.00
0.09
0.10
009
0.08
019
0.18
0.43
131
2.78
5.73
11.55
22.59
41.98
7431
127.40

M (g/maol)
600,000
600,000
600,000
600,000
600,000
600,000
600,000
600,000
600,000
600,000
600,000
600,000
600,000
600,000
600,000
600,000
600,000
600,000
600,000
600,000
600,000

G" (dynelcm?2)

0.09

0.03

0.12

0.28

0.31

0.43

0.84

1.19

1.90

2.86

4.58

1.26

11.46

18.09

28.26

43.77

66.18

99.04

14510

208.30

291.70
¢(g/mL) T(K)
0.04 313
0.04 313
0.04 313
0.04 313
0.04 313
0.04 313
0.04 313
0.04 313
0.04 313
0.04 313
0.04 313
0.04 313
0.04 313
0.04 313
0.04 313
0.04 313
0.04 313
0.04 313
0.04 313
0.04 313
0.04 313

1* (poise)

1064
2.76
8.34
7.17
4.87
4.32
5.05
4.74
477
4.53
4.58
4.58
4.56
4.56
4.50
4.41
4.24
404
379
3.51
3.18

G'M
2.96E+04
1.57E+04
1.01E+05
396E+04
0.00E+00
0.00E+00
5.61E+04
6.03E+04
5.64E+04
4.51E+04
1.14E+05
1.08E+05
2.55E+05
7.85E+05
1.67E+06
3.44E+06
6.93E+06
1.36E+07
2.52E+07
4.46E+07
7.64E+07

CRT
1040912800
1040912800
1040912800
1040912800
1040912800
1040912800
1040912800
1040912800
1040912800
1040912800
1040912800
1040912800
1040912800
1040912800
1040912800
1040912800
1040912800
1040912800
1040912800
1040912800
1040912800

G'M/[cRT
2.841E-05
1.509E-05
9.695E-05
3.808E-05
0.000E+00
0.000E+00
5.394E-05
5.793E-05
5.418E-05
4.333E-05
1.097E-04
1.034E-04
2.452E-04
7.545E-04
1.604E-03
3.303E-03
6.658E-03
1.302E-02
2.420E-02
4.283E-02
1.344E-02
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Gl

(dynefemy) (1adls)  (poise)

0
00
012

028
03
043
064
119
19
28
4%
1%
1%
1809
B
B
618
P04

ool

00063

00158 00068
00512 00068

003%L
OM

0%
0512
0361
0631

1
1%
2512
3%l
63l
10
b
512

610 I
280 61 0008

00063
00063
00063
00063
00063
00063
00063
00063
00068
00068
00068
00068
00068
00068
00068
00068

m%)mu(

M
004
004
004
004
004
004
004
004
004
004
004
004
004
004
004
004
004
004
004

%%%%%%%%%%%%%%%%%%%%%

>

G

(M

502
093
1483
166678
164123
2505612

50621510
8089754
1247252
174612000

G-

CRT ( MIRT

1040902800 0000064
1040912800 0.000020
1040912800 Q000072
1040912800 0000160
1040912800 Q000177
1040902800 0000248
1040912800 0000486
1040902800 0,002
1040902800 0.001092
1040912800 000164
1040912800 0002634
1040912800 0004176
1040912800 0.0065%
1040912800 Q01012
1040912800 0016265
1040902800 0025191
1040902800 0088086
1040912800 0086090
1040912800 0083482
1040912800 011980
1040912800 0167749



©(radls)
001

0010
001
0038
0063
01
0158
0512
0381
0631

1%
2512
3%l
63l

bd
512
R4
631

(poise)

00068
00068
00068
00068
00068
00068
00068
00068
00068
00068
00068
00068
00068
00068
00068
00068
00068
00068
00068
00068
00068

(poise)
3%

3%
3%
3%
3%
39
3%
3%
3%
3%
3%
3%
3%
3%
3%
3%
3%
3%
3%
3%
3%

M

(g/mol)

§0- M
23920
399,73
5910

16614

&

1040912800
104012800
1040912800
104012800
104012800
104012800
104012800
104012800
104012800
104012800
104012800
104012800
104012800
104012800
104012800
104012800
104012800
104012800
104012800
104012800
104012800

252

o( 0 )MCRT
22655
3GIED
57630
91306
LA
2206504
363EH
h 1680
914004
1AF(3
2206503
3630E0
576803
9.140E(3
142
229652
3630E2
576802
91432
1AE0
22951
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(v) PEO (Mw=6x105g/mol) 4 g/dL in water at 50 ¢ (Strain = 10%)

®(rad/s) G' (dynelcm2)  G" (dynelcm?) * (poise)
0.10 0.08 0.45 4.62
0.16 0.16 0.67 4.34
0.25 0.02 1.21 4.82
0.40 0.08 181 4.55
0.63 0.11 2.92 4.63
1.00 0.14 4.55 4.55
159 0.31 7.02 4.44
2.51 0.65 1121 4.47
3.98 1.23 17.52 4.41
6.31 2.71 27.21 4.33
10.00 5.56 41.97 4.23
15.85 11.26 64.08 4.11
25.12 21.44 95.98 3.92
39.81 39.80 141.10 3.68
63.10 70.46 203.10 3.41
100 117.10 285.10 3.08
G' (dyne/cm2) M (g/mal) c (g/mL) T(K) G'M CRT G'M/cRT
0.08 600,000 0.04 323 5.06E+04 1074168800 4.712E-05
0.16 600,000 0.04 323 9.34E+04 1074168800 8.691E-05
0.02 600,000 0.04 323 9.70E+03 1074168800 9.032E-06
0.08 600,000 0.04 323 5.05E+04 1074168800 4.699E-05
0.11 600,000 0.04 323 6.69E+04 1074168800 6.228E-05
0.14 600,000 0.04 323 8.53E+04 1074168800 7.937E-05
0.31 600,000 0.04 323 1.85E+05 1074168800 1.725E-04
0.65 600,000 0.04 323 3.90E+05 1074168800 3.632E-04
1.23 600,000 0.04 323 7.38E+05 1074168800 6.870E-04
271 600,000 0.04 323 1.62E+06 1074168800 1.512E-03
5.56 600,000 0.04 323 3.34E+06 1074168800 3.107E-03
11.26 600,000 0.04 323 6.76E+06 1074168800 6.290E-03
21.44 600,000 0.04 323 1.29E+07 1074168800 1.198E-02
39.80 600,000 0.04 323 2.39E+07 1074168800 2.223E-02
70.46 600,000 0.04 323 4.23E+07 1074168800 3.936E-02
117.10 600,000 0.04 323 7.03E+07 1074168800 6.541E-02



GII
(dynelcm?)

0.45
0.67
121
181
2.92
4.55
7.02
1121
17.52
21.21
41.97
64.08
95.98
141.10
203.10
285.10

(rad/s)
01
0.1585
0.2512
0.3981
0.631

1.585
2.512
3.981
6.31
10
15.85
25.12
39.82
63.1
100

(rad/s)
0.01

0.0159
0.0251
0.0398
0.0631
01
0.1585
0.2512
0.3981
0.6310

1.585

2.512

3.981
6.31
10

G
(poise)
0.0068
0.0068
0.0068
0.0068
0.0068
0.0068
0.0068
0.0068
0.0068
0.0068
0.0068
0.0068
0.0068
0.0068
0.0068
0.0068

(poise)
0.0057

0.0057
0.0057
0.0057
0.0057
0.0057
0.0057
0.0057
0.0057
0.0057
0.0057
0.0057
0.0057
0.0057
0.0057
0.0057

(poise)
511
5.71
5.71
5.71
5.11
511
511
511
5.71
5.71
511
511
5.71
5.71
5.71
511

M
(g/mol)
600,000
600,000
600,000
600,000
600,000
600,000
600,000
600,000
600,000
600,000
600,000
600,000
600,000
600,000
600,000
600,000

M
(g/mol)
600,000
600,000
600,000
600,000
600,000
600,000
600,000
600,000
600,000
600,000
600,000
600,000
600,000
600,000
600,000
600,000

(g/mL)
0.04

0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04

«( 0-

LY

(k,

323
323
323
323
323
323
323
323
323
323
323
323
323
323
323
323

342192
542374
859586
1362266
2159232
3421920
5423743
8595863
13622664
21592315
34219200
54237432
85958630
136260854
215923152
342192000

(G" - u)Tis)M
272606
401886
7125914
1084664
1752984
2728458
4213258
6725141
10510638
16323842
25178580
38442579
57579409
84646385

121838420
171025800

cRT

1074168800
1074168800
1074168800
1074168800
1074168800
1074168800
1074168800
1074168800
1074168800
1074168800
1074168800
1074168800
1074168800
1074168800
1074168800
1074168800

CRT

1074168800
1074168800
1074168800
1074168800
1074168800
1074168800
1074168800
1074168800
1074168800
1074168800
1074168800
1074168800
1074168800
1074168800
1074168800
1074168800

254

(6"
corlsM/cRT
0.000254

0.000374
0.000676
0.001010
0.001632
0.002540
0.003922
0.006261
0.009785
0.015197
0.023440
0.035788
0.053604
0.078802
0.113426
0.159217

@ o-r|9M/cRT

3.186E-04
5.049E-04
8.002E-04
1.268E-03
2.010E-03
3.186E-03
5.049E-03
8.002E-03
1.268E-02
2.010E-02
3.186E-02
5.049E-02
8.002E-02
1.269E-01
2.010E-01
3.186E-01



(dynefem?)
0.45

0.67
121
181
2.92
4.55
7.02
12
17.52
21.21
4197
64.08
95.98
141.10
203.10
285.10

(radls)
0.1
0.1585
0.2512
0.3981
0.631

1.585
2,512
3.981
6.31
10
15.85
25.12
39.82
63.1
100

(rad/s)
0.01

0.0159
0.0251
0.0398
0.0631
01
0.1585
0.2512
0.3981
0.6310

1.585
2,512
3.981
6.31
10

Ils
(poise)
0.0068

0.0068
0.0068
0.0068
0.0068
0.0068
0.0068
0.0068
0.0068
0.0068
0.0068
0.0068
0.0068
0.0068
0.0068
0.0068

(poise)
0.0057

0.0057
0.0057
0.0057
0.0057
0.0057
0.0057
0.0057
0.0057
0.0057
0.0057
0.0057
0.0057
0.0057
0.0057
0.0057

(poise)
511
511
511
511
571
511
511
511
511
511
511
511
5.71
571
571
571

M
(g/mol)
600,000
600,000
600,000
600,000
600,000
600,000
600,000
600,000
600,000
600,000
600,000
600,000
600,000
600,000
600,000
600,000

M
(g/mal)
600,000
600,000
600,000
600,000
600,000
600,000
600,000
600,000
600,000
600,000
600,000
600,000
600,000
600,000
600,000
600,000

(g/mL)
0.04

0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04

(

M

X.
323

323
323
323
323
323
323
323
323
323
323
323
323
323
323
323

342192
542374
859586
1362266
2159232
3421920
5423743
8595863
13622664
21592315
34219200
54237432
85958630
136260854
215923152
342192000

(G" - corlsM
272606
401886
725914
1084664
1752984
2728458
4213258
6725141
10510638
16323842
25178580
38442579
57579409
84646385
121838420
171025800

CRT

1074168800
1074168800
1074168800
1074168800
1074168800
1074168800
1074168800
1074168800
1074168800
1074168800
1074168800
1074168800
1074168800
1074168800
1074168800
1074168800

CRT

1074168800
1074168800
1074168800
1074168800
1074168800
1074168800
1074168800
1074168800
1074168800
1074168800
1074168800
1074168800
1074168800
1074168800
1074168800
1074168800

®( -

255

(G-
© )MIRT
0.000254

0.000374
0.000676
0.001010
0.001632
0.002540
0.003922
0.006261
0.009785
0.015197
0.023440
0.035788
0.053604
0.078802
0.113426
0.159217

MICRT

3.186E-04
5.049E-04
8.002E-04
1.268E-03
2.010E-03
3.186E-03
5.049E-03
8.002E-03
1.268E-02
2.010E-02
3.186E-02
5.049E-02
8.002E-02
1.269E-01
2.010E-01
3.186E-01
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431 PEO (Mw- 6x105g/mol) 8 g/dL in water
(1) PEQ (Mw= 6x105¢/mol) 8 g/dL in water at 10¢ (Strain= 10%)

®(rad/s) G' (dynelcm?2) G" (dynelem?2) * (poise)
0.01 0.4119 2.254 229.1
0.0159 0.3488 3.532 223 9
0.0251 0.5087 5.538 221.4
0.0398 0.8216 8.779 2215
0.0631 1.096 13.82 219.7
0.1 1.99 21.59 216.8
0.1585 3.476 3351 212.5
0.2512 7.024 51.47 206.8
0.3981 13.75 78.22 199.5
0.6310 25.52 116.9 189.6
1 46.92 171 1773
1.585 82.28 2458 163.5
2.512 139.7 345.6 148.4
3.981 225.2 473.8 131.8
6.31 352.5 634.8 115.1
10 531.2 828.1 98.38
15.85 772.8 1055 82.53
25.12 1093 1315 68.06
39.82 1510 1601 55.27
63.1 2034 1902 44.13
100 2675 2199 34.63
G' (dyne/cm2) M (g/mol) ¢ (g/mL)  T(K) G'M CRT G M/IcRT
7.52E-04 600,000 0.08 283 451E+02 1882289600 2.40E-07
1.69E-02 600,000 0.08 283 1.01E+04 1882289600 5.39E-06
0.1764 600,000 0.08 283 1.06E+05 1882289600 5.62E-05
1.926 600,000 0.08 283 1.16E+06 1882289600 6 14E-04
19.91 600,000 0.08 283 1.19E+07 1882289600 6.35E-03
118.7 600,000 0.08 283 7.12E+07 1882289600 3.78E-02
431.2 600,000 0.08 283 2.59E+08 1882289600 1.37E-01
1161 600,000 0.08 283 6.97E+08 1882289600 3.70E-01
2543 600,000 0.08 283 1.53E+09 1882289600 8.11E-01

4645 600,000 0.08 283 2.79E+09 1882289600 1.48E+00



o
(dynefcm?)
1.245
4.04
13.11
42.32
1324
355.3
794.2
1496
2429
4029

(radls)
0.0063

0.0204
0.0628
0.2149
0.6974
2.2638
7.3513
23.8573
77.4088
251.3274

(rad/s)
0.0063
0.0204
0.0628
0.2149
0.6974
2.2638
7.3513
23.857
77.409
251.33

(poise)
0.012

0.012
0.012
0.012
0.012
0.012
0.012
0.012
0.012
0.012

(poise)
0.012
0.012
0.012
0.012
0.012
0.012
0.012
0.012
0.012
0.012

0
(poise)

198.1
198.1
198.1
198.1
198.1
198.1
198.1
198.1
198.1
198.1

M
(g/mol)
600,000
600,000
600,000
600,000
600,000
600,000
600,000
600,000
600,000
600,000

M
(g/mol)

600,000
600,000
600,000
600,000
600,000
600,000
600,000
600,000
600,000
600,000

(g/mL)
0.08
0.08
0.08
0.08
0.08
0.08
0.08
0.08
0.08

(0- M
746774
2424029
7467742
25539677
82891933
269062732
8737257175
2835501511

(K)
283
283
283
283
283
283
283
283
283
283

9200257733
29870966667

(G" - <orjg)M

746954 .8
2423853
7865548
25390453
79434978
2.13E+08
4.76E+08
8.97E+08
1.46E+09
2.42E+09

CRT

1882289600
1882289600
1882289600
1882289600
1882289600
1882289600
1882289600
1882289600
1882289600
1882289600

¢RT

1882289600
1882289600
1882289600
1882289600
1882289600
1882289600
1882289600
1882289600
1882289600
1882289600

(0

257

(G" - ror|sM/cRT

0.000397
0.001288
0.004179
0.013489
0.042201
0.113247
0.253132
0.476775
0.773974
1.283326

JMICRT

0.000396737
0.001287809
0.003967371
0.01356841

0.044037821
0.142944387
0.464182438
1.506410868
4.887801395
15.86948505



(i) PEO (Mw= 6x105g/mol) 8 g/dL in water at 20°C (Strain = 10%)
G" (dynelcm?2)

@(radls)
0.01
0.0159
0.0251
0.0398
0.0631
0.1
0.1585
0.2512
0.3981
0.6310
1
1.585
2.512
3.981
6.31
10
15.85
25.12
39.82
63.1
100

G' (dynelcm?2)
3.06E-04
7.55E-03
0.08744
0.9499

10.47
75.62
308.9
912.4
2102
4257

G' (dynelcm?)

0.3765
0.398
0.5268
0.5829
0.8257
1.327
2.360
4.689
8.846
17.54
32.14
58.81
102.5
1714
274.5
4275
636.8
921.9
1300
1785
2393

M (g/mol)

600,000
600,000
600,000
600,000
600,000
600,000
600,000
600,000
600,000
600,000

¢ (g/mL)
0.08
0.08
0.08
0.08
0.08
0.08
0.08
0.08
0.08
0.08

1.839
2.828
4.327
6.82
10.69
16.74
26.15
40.45
62.11
93.68
140.3
204.3
292.3
407.7
554.9
739.3
959.4
1217
1506
1818
2138

T(K)
293
293
293
293
293
293
293
293
293
293

G'M
1.84E+02
4.53E+03
5.25E+04
5.70E+05
6.28E+06
4.54E+07
1.85E+08
5.4TE+08
1.26E+09
2.55E+09

* (poise)
187.7
180.2
173.5
171.9
169.9
167.9
165.6
162.1
157.6
151.0
1439
134.1
123.3
1111
98.11
85.40
72.65
60.79
49.95
40.38
32.09

CRT

1948801600
1948801600
1948801600
1948801600
1948801600
1948801600
1948801600
1948801600
1948801600
1948801600

G'M/cRT

9.42E-08
2.32E-06
2.69E-05
2.92E-04
3.22E-03
2.33E-02
9.51E-02
2.81E-01
6.47E-01
1.31E+00
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(dynelc
m2

0.8902
2.899
9.427
305
97.53
276.7
650.2
1307
2184
3574

M

(radfs) (poise) (g/mal)

0.0063
0.0204
0.0628
0.2149
0.6974
2.2638
7.3513
23.857
77.409
251.33

® (radlsec)  os

0.0063
0.0204
0.0628
0.2149
0.6974
2.2638
7.3513
23.8573
77.4088

251.3274

0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01

(poise)
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01

600,000
600,000
600,000
600,000
600,000
600,000
600,000
600,000
600,000
600,000

10 (poise)
142
142
142
142
142
142
142
142
142
142

om) () (©-CTaM

0.08
0.08
0.08
0.08
0.08
0.08
0.08
0.08
0.08
0.08

293
293
293
293
293
293
293
293
293
293

M (g/mol)
600,000
600,000
600,000
600,000
600,000
600,000
600,000
600,000
600,000
600,000

534082.3
1739278
5655823
18298711
58513815
1.66E+08
3.9E+08
7.84E+08
1.31E+09
2.14E+09

®0lo - 0s)M
535290
1737550
5352897
18306907
59417155
192864875
626288936
2032494949
6594768969
21411587562

CRT

1948801600
1948801600
1948801600
1948801600
1948801600
1948801600
1948801600
1948801600
1948801600
1948801600

cRT

1948801600
1948801600
1948801600
1948801600
1948801600
1948801600
1948801600
1948801600
1948801600
1948801600

(G" - @rjyM/cRT

0.000274
0.000892
0.002902
0.009390
0.030026
0.085184
0.200162
0.402328
0.672175
1.099595

(UO-1EM/cRT
0.00027
0.00089
0.00274
0.00939
0.03048
0.09896
0.32137
1.04294
3.38401
10.9870
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(iif) PEO (Mw= 6x10s g/mol) 8 g/dlL. in water at 30 ¢ (Strain= 10%)
G" (dynelem?2)

®(rad/s)
0.01
0.0159
0.0251
0.0398
0.0631
0.1
0.1585
0.2512

0.3981
0.6310
1

1.585
2.512
3.981
6.310
10
15.85
25.12
39.82
63.1
100

G' (dynelcm?2)
1.50E-04
2.18E-03
0.04596
0.5221

5.885
49.56
229.5
7311
1815
3235

G' (dynelcm?)

0.5174
0.6471
0.559
0.798
0.6389
1.016
2.006
3.904
7.267
1451
21.71
50.71
91.71
157.7
260
4134
631.6
934.7
1346
1890
2583

M (g/mol)

600,000
600,000
600,000
600,000
600,000
600,000
600,000
600,000
600,000
600,000

¢ (g/mL)
0.08
0.08
0.08
0.08
0.08
0.08
0.08
0.08
0.08
0.08

1.686
2.61
4.048
6.398
9.994
15.94
24.59
38.61
60.08
91.75
138.6
204.6
297.6
423
585.2
792.6
1045
1348
1696
2080
2478

T(K)
303
303
303
303
303
303
303
303
303
303

* (poise)

176.4
169.6
162.7
162.0
158.7
159.8
155.6
1545
152.0
147.2
1413
133.0
124.0
1134
1015
89.40
17.06
65.30
54.37
44.53
35.79

G'M
9.01E+01
1.67E+03
2.76E+04
3.13E405
3.53E+06
2.97E+07
1.38E+08
4.39E+08
1.09E+09
1.94E+09

CRT

2015313600
2015313600
2015313600
2015313600
2015313600
2015313600
2015313600
2015313600
2015313600
2015313600

G'M/cRT
4.47E-08
8.28E-07
1.37E-05
1.55E-04
1.75E-03
1.48E-02
6.83E-02
2.18E-01
5.40E-01
9.63E-01
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GII
(dynelcm?2)
0.675

2.203
7.145
23.12
74.62
220.9
547.9
1152
2088
3671

®(rad/sec)
0.0063
0.0204
0.0628
0.2149
0.6974
2.2638
1.3513
23.8573
77.4088
2513274

M
(radls)  (poise)  (g/mol)

0.0063
0.0204
0.0628
0.2149
0.6974
2.2638
7.3513
23.857
77.409
25133

(poise)
0.08
0.08
0.08
0.08
0.08
0.08
0.08
0.08
0.08
0.08

0.08
0.08
0.08
0.08
0.08
0.08
0.08
0.08
0.08
0.08

600,000
600,000
600,000
600,000
600,000
600,000
600,000
600,000
600,000
600,000

10(poise)

107.4
1074
1074
107.4
1074
1074
107.4
1074
107.4
107.4

(g/mL)
0.08

0.08
0.08
0.08
0.08
0.08
0.08
0.08
0.08
0.08

M (g/imol)

600,000
600,000
600,000
600,000
600,000
600,000
600,000
600,000
600,000
600,000

&,
303

303
303
303
303
303
303
303
303
303

(G" - coryM
404458
1320821
4283984
13861686
44738523
1.32E+08
3.28E+08
6.9E+08
1.25E+09
2.19E+09

(0-O9M

404587
1313289

4045869
13836871
44909142

1

45772649

473366636
1536216339

49
16

84510217
183474732

CRT

2015313600
2015313600
2015313600
2015313600
2015313600
2015313600
2015313600
2015313600
2015313600
2015313600

CRT
2015313600
2015313600
2015313600
2015313600
2015313600
2015313600
2015313600
2015313600
2015313600
2015313600

(GM
« HM/CRT

0.00020
0.00066
0.00213
0.00688
0.02220
0.06571
0.16295
0.34241
0.61980
1.08695

(>(ro-O)M/cRT
0.00020
0.00065
0.00201
0.00687
0.02228
0.07233
0.23488
0.76227
247332
8.03025
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(Iv) PEO (Mw= 6x105¢/mol) 8 g/alL in water at 40 ¢ (Strain = 10%)

(0 (radJs)
0.01
0.0159
0.0251
0.0398
0.0631
0.1
0.1585
0.2512
0.3981
0.6310
1
1.585
2.512
3.981
6.310
10
15.85
25.12
39.82
63.1
100

GI
(dynelcm?2)

5.93E-04

0.02851

0.3124
3.518
33.14
172.5
582.6
1538
2458

G' (dynelcm?)
0.6099
0.5787
0.6403
0.7249
0.8859
1.362
2.034
3.359
6.191
11.64
22.43
41.72
14.21

130
216.2
348.8
543.7
817.1
1194
1702
2362

M (g/mol) ¢ (g/mL)

600,000 0.08
600,000 0.08
600,000 0.08
600,000 0.08
600,000 0.08
600,000 0.08
600,000 0.08
600,000 0.08
600,000 0.08
600,000 0.08

G" (dyne/cm?2)

1.544
2.271
3.483
5.542
8.661
13.58
21.38
33.25
51.83
79.44
120.5
179.6
262.7
3774
527.6
723.8
967.7
1264
1611
2000
2417

T(K)
313
313
313
313
313
313
313
313
313
313

G'M

3.56E+02
1.T1E+04
1.87E+05
2.11E+06
1.99E+07
1.04E+08
3.50E+08
9.23E+08
1.47E+09

T* (poise)
166.0
1479
1410
1404
138.0
136.4
135.5
133.0
1311
1272
122.6
116.3
108.7
100.3
90.37
80.34
70.03
59.92
50.37
41.63
33.79

CRT

2081825600
2081825600
2081825600
2081825600
2081825600
2081825600
2081825600
2081825600
2081825600
2081825600

G'r=G'M/cRT

1.7T1E-07
8.22E-06
9.00E-05
1.01E-03
9.55E-03
4.97E-02
1.68E-01
4.43E-01
7.08E-01
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GII

03

(dynelcm2) (radfs)  (poise)

1.724
5.618
1821
59.12
180.1
466.8
1004
1884
3758

0)
(rad/sec)
0.0063

0.0204
0.0628
0.2149
0.6974
2.2638
7.3513
23.857
77.409
251.327

0.0063  0.0068
0.0188 0.0068
0.0628 0.0068
0.2149  0.0068
0.6974  0.0068
2.2638 0.0068
7.3513  0.0068
23.857 0.0068
77.409 0.0068
25133 0.0068

(poise)
0.0068

0.0068
0.0068
0.0068
0.0068
0.0068
0.0068
0.0068
0.0068
0.0068

M
(g/mol)
600,000
600,000
600,000
600,000
600,000
600,000
600,000
600,000
600,000
600,000

Qo
(poise)
84.86
84.86
84.86
84.86
84.86
84.86
84.86
84.86
84.86
84.86

(g/mL)
0.08

0.08
0.08
0.08
0.08
0.08
0.08
0.08
0.08
0.08

M
(g/mol)

600,000
600,000
600,000
600,000
600,000
600,000
600,000
600,000
600,000
600,000

o ©
313
313 1034323
313 3370544
313 10925123
313 35469154
313 1.08E+08
313 2.8E+08
313 6.02E+08
313 1.13E+09
313 2.25E+09

(0- M
319889
1038360
3198890
10940205
35507682
115256017
374270162
1214618638
3941032821
12795561108

CRT

2081825600
2081825600
2081825600
2081825600
2081825600
2081825600
2081825600
2081825600
2081825600
2081825600

CRT

2081825600
2081825600
2081825600
2081825600
2081825600
2081825600
2081825600
2081825600
2081825600
2081825600

(6"
corjs)M/cRT

0.00050
0.00162
0.00525
0.01704
0.05190
0.13452
0.28931
0.54283
1.08260

- JMIRT

0.00015
0.00050
0.00154
0.00526
0.01706
0.05536
0.17978
0.58344
1.89307
6.14632
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(v) PEO (Mw= 6x105g/mol) 8 g/dL in water at 50 ¢ (Strain = 10%)

G' (dynelcm?)

@(rad/s)
0.01
0.0159
0.0251
0.0398
0.0631
0.1
0.1585
0.2512
0.3981
0.6310
1
1.585
2.512
3.981
6.310
10
15.85
25.12
39.82
63.1
100

G' (dynelcm?)
0.0177
0.2067
2.302
23.28
1345
488.9

1348
3102

0.9828
1.014
1.316
177
2.385
3.943
5.704
9.572
15.89
26.41
44
72.65
118.1
190.7
298.6
458.2
686.1
1003
1433
2005
2745

M (g/mol)

600,000
600,000
600,000
600,000
600,000
600,000
600,000
600,000

¢ (g/mL)
0.08
0.08
0.08
0.08
0.08
0.08
0.08
0.08

G" (dyne/cm?2)
1.745
2.877
4.935
7.97
13.03
20.11
31.05
47.18
70.85
105.6
155.8
2257
321.4
450.1
619.8
836.3
1106
1428
1805
2224
2665

* (poise)
200.3
192.5
203.3
205.1
209.9
204.9
199.2
191.6
182.4
1725
161.9
149.6
136.3
122.8
109.0
95.36
82.10
69.46
57.87
47.46
38.26

G'M
1.06E+04
1.24E+405
1.38E+06
1.40E+07
8.07TE+07
2.93E+08
8.09E+08
1.86E+09

CRT

2148337600
2148337600
2148337600
2148337600
2148337600
2148337600
2148337600
2148337600

G'M/cRT

4.95E-06
5.7T7TE-05
6.43E-04
6.50E-03
3.T6E-02
1.37E-01
3.76E-01
8.66E-01
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265

(dyn%/cmZ) () (poe) (g/r'\n/lol) gmi) (k, (G -congM cRT gmm
04307 00063 0005 600,000 008 323 2584012 2148337600  0.000120
1418 00204 0005 600000 008 323 8507388 2148337600  0.000396
4626 00628 0005 600,000 0.08 323 2775412 2148337600  0.001292
1501 02149 0005 600,000 008 323 9005355 2148337600  0.004192
4887 06074 0005 600000 008 323 29319908 2148337600  0.013648
1516 22638 0005 600000 008 323 90953209 2148337600  0.042337
407 73513 0005 600,000 008 323  244E+08 2148337600  0.113659
9143 23857 0005 600,000 008 323  549E+08 2148337600 0255318
1767 77409 0005 600,000 008 323 L0GE+09 2148337600  0.493390
308 25033 0005 600000 008 323  186E+09 2148337600  0.867669
(ra(?/)sec) (pooisse) (poiose) (g/:\n/lol) e(0-1 M CRT (Co-TIsMICRT
0.0063 00068 8486 600,000 319880 2148337600 0.00015
0.0204 00068 8486 600,000 1038360 2148337600 0.00048
0.0628 00068 8486 600,000 3198890 2148337600 0.00149
0.2149 00068 8486 600,000 10940205 2148337600 0.00509
0.6974 00068 8486 600000 35507682 2148337600 0.01653
22638 00068 8486 600,000 115256017 2148337600 0.05365
7.3513 00068 8486 600,000 374270162 2148337600 0.17421
23,857 00068 8486 600,000 1214618638 2148337600 0.56538
77.409 00068 8486 600,000 3941032821 2148337600 1.83446
251,33 00068 8486 600,000 12795561108 2148337600 5.95603



Appendix - 5

Viscoelastic Properties of HTAC Micelles

%ﬁ?ﬁ&&%m

@(rad/s
1.0
1.3
1.6
2.0
2.5
3.2
4.0
5.0
6.3
7.9
10.0
12.6
15.9
20.0
25.1
31.6
39.8
50.1
63.1
79.4
100.0

G' (dynelcm?)
0.0021
0.0029
0.0046
0.0069
0.0097
0.0172
0.0252
0.0393
0.0599
0.0826
0.1160
0.1516
0.1787
0.1964
0.1890
0.1647
0.1133
0.0949
0.0984

0.4408
0.0000

nt concentration
gdL ) In water at

0.0168
0.0211
0.0261
0.0328
0.0387
0.0483
0.0595
0.0700
0.0787
0.0843
0.0832
0.0669
0.0319
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

t ¢ (Strain = 0%

G" (dyne/cm2) * (poise)

0.0169
0.0169
0.0167
0.0168
0.0159
0.0162
0.0162
0.0160
0.0157
0.0149
0.0143
0.0132
0.0115
0.0098
0.0075
0.0052
0.0028
0.0019
0.0016
0.0056
0.0000

JHTAC 0. 5M (16 g/alL) in water at 30 C (Strain = 500%)

© (rad/s)
1.00
1.26
1.59
2.00
2.51
3.16
3.98
5.01
6.31
7.94
10.00
12.59
15.85
19.95
25.12
31.62
39.80
50.11

G' (dynelcm?)
0.0015
0.0029
0.0046
0.0078
0.0101
0.0202
0.0301
0.0453
0.0727
0.1117
0.1731
0.2552
0.3751
0.5329
0.7268
0.9364
1.1360
1.2680

G" (dyne/cm?2)
0.0435
0.0548
0.0691
0.0866
0.1102
0.1353
0.1705
0.2107
0.2589
0.3180
0.3821
0.4425
0.4975
0.5262
0.4928
0.3954
0.1846
0.0000

* (poise)

0.0435
0.0436
0.0437
0.0436
0.0440
0.0433
0.0435
0.0430
0.0426
0.0424
00420
0.0406
0.0393
0.0375
0.0350
0.0321
0.0289
0.0253
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267

51 Effect of temperature
(I) HTAC 05 \ él6 (? dL) inwater at 10¢ }Stram 500%)
rad (dyne/emd G %ne tm2 *8)0|se)
0.0020 0.0705
13 0.0029 0.0885 0.0703
16 0.0048 0.1113 0.0703
20 0.0074 0.1399 0.0702
25 0.0098 0.1753 0.0699
32 0.0182 0.2213 0.0702
40 0.0302 02771 0.0700
50 0.0455 0.3450 0.0694
6.3 0.0728 04329 0.06%
79 0.1158 05375 0.0692
10.0 0.1763 0.6634 0.0687
126 0.2773 0.8082 0.0679
159 04217 09741 0.0670
20.0 0.6360 1.1470 0.0657
5.1 0.9446 1.2970 0.0639
316 1.3560 1.3840 0.0613
398 18730 13390 0.0579
24580 1.0850 0.0536
63.1 30540 0.5575 0492
194 3.7880 0.0000 0.0477
100.0 0.1907 0.0000 0.0019
(ii) HTAC 05 M (16 g/dL) in water at A7°C (Strain = 500%)
@(rad/s) G' (dynelcm?) G" (dyne/cm?2) * (poise)
10 0.0456 0.0793 0.0665
13 0.0417 0.0887 0.0664
1.6 0.0420 0.1087 0.0662
2.0 0.0429 0.1317 0.0659
2.5 0.0484 0.1630 0.0657
3.2 0.0554 0.1966 0.0646
4.0 0.0652 0.2400 0.0625
5.0 0.0824 0.2985 0.0618
6.3 0.1055 0.3678 0.0607
7.9 0.1439 0.4478 0.0592
10.0 0.2059 0.5371 0.0575
12.6 0.2964 0.6447 0.0564
15.9 0.4299 0.7481 0.0544
20.0 0.6176 0.8375 0.0522
25.1 0.8801 0.8939 0.0499
31.6 1.1930 0.8570 0.0465
39.8 1.5550 0.6945 0.0428
50.1 1.9030 0.3638 0.0387
63.1 2.1870 0.0000 0.0347

79.4 2.5970 0.0000 0.0327
100.0 0.0000 0.0000 0.0000



(1) HTAC 0.5 M (16 g/dL) in water at 40 C (Strain = 500%)

@(rad/s) G' (dynelcm?) G" (dyne/cm?2) * (poise)
10 0.0011 0.0361 0.0361
13 0.0026 0.0432 0.0344
1.6 0.0043 0.0565 0.0357
2.0 0.0064 0.0712 0.0358
2.5 0.0120 0.0942 0.0378
3.2 0.0174 0.1086 0.0348
4.0 0.0285 0.1393 0.0357
5.0 0.0427 0.1694 0.0349
6.3 0.0713 0.2186 0.0364
7.9 0.1091 0.2635 0.0359
10.0 0.1623 0.3147 0.0354
12.6 0.2409 0.3559 0.0341
15.9 0.3517 0.3827 0.0328
20.0 0.4842 0.3751 0.0307
25.1 0.6200 0.3067 0.0275
31.6 0.7854 0.1986 0.0256
39.8 0.8959 0.0000 0.0225
50.1 0.9346 0.0000 0.0187
63.1 0.9174 0.0000 0.0145
79.4 1.0950 0.0000 0.0138

100.0 0.0000 0.0000 0.0000



(Iv) HTAC 0.5 M (16 g/dL) in water at 50°c (Strain = 500%)

o) (rad/s)
10
13
16
2.0
2.5
3.2
4.0
5.0
6.3
7.9
10.0
12.6
15.9
20.0
25.1
31.6
39.8
50.1
63.1
79.4
100.0

G1(dyne/cm?)
0.0020
0.0031
0.0047
0.0075
0.0093
0.0185
0.0274
0.0401
0.0641
0.0979
0.1451
0.2130
0.2985
0.3948
0.4883
0.5525
0.5639
0.5589
0.5579
0.6657
0.0000

G" (dyne/cm?2)
0.0289
0.0364
0.0453
0.0567
0.0694
0.0879
0.1084
0.1358
0.1611
0.1930
0.2200
0.2387
0.2400
0.2045
0.1230
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

(v) Temperature clependence of Goand Tr

T(°C)
10
20
30
40
50

Go
(dynelcm?)

3.60£0.21
2.2510.28
1.30 £ 0.14
0.98 +0.04
0.60£0.04

(centipoise)
0.0705
0.0665
0.0435
0.0361
0.0290

* (poise)

0.0290
0.0290
0.0287
0.0287
0.0279
0.0284
0.0281
0.0283
0.0275
0.0272
0.0264
0.0254
0.0242
0.0223
0.0201
0.0175
0.0142
0.0104
0.0073
0.0084
0.0000

Tr
(sec)

1.96 +0.07
296 £0.28
3.35£0.32
3.86+0.14
483 £0.31



(vi) Calculation of 1o
T(°C) (dyn(e;?cmZ)
10 3.60£0.21

20 2.25 £ 0.28

30 1.30 £0.14

40 0.98 £ 0.04

50 0.60 £ 0.04

G’
(dynelcm?2)
2.7680
1.7878
1.0524
0.7654
0.4800

DFS

0.77
0.79
0.81
0.78
0.80

(vii) The Cole-Cole plot dataat 10C

G' (dynelcm?)

0.0020
0.0029
0.0048
0.0074
0.0098
0.0182
0.0302
0.0455
0.0728
0.1158
0.1763
0.2773
0.4217
0.6360
0.9446
1.3560
1.8730
2.4580
3.0540
3.7880

G" (dynelcm?2)

0.0704
0.0885
0.1113
0.1399
0.1753
0.2213
0.2771
0.3450
0.4329
0.5375
0.6634
0.8082
0.9741
1.1470
1.2970
1.3840
1.3390
1.0850
0.5575
0.0000

¢

0.70 £ 0.03
0.56 £0.08
0.50£0.08
0.64 £0.03
0.51 £0.05

Go (dyne/cm?)

3.60
3.60
3.60
3.60
3.60
3.60
3.60
3.60
3.60
3.60
3.60
3.60
3.60
3.60

3.60
3.60

3.60
3.60
3.60
3.60

(sec)

1.96 £0.38
2.96 £ 1.46

335+ 1.28
3.86 + 0.46
4.83 £ 0.62

G/Go

0.0006
0.0008
0.0013
0.0021
0.0027
0.0051
0.0084
0.0126
0.0202
0.0322
0.0490
0.0770
0.1171
0.1767
0.2624
0.3767
0.5203
0.6828
0.8483
1.0522

(sec)

1.37
1.66
1.67
247
2.47

GV&o

0.0196
0.0246
0.0309
0.0389
0.0487
0.0615
0.0770
0.0958
0.1203
0.1493
0.1843
0.2245
0.2706
0.3186
0.3603
0.3844
0.3719
0.3014
0.1549
0.0000
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(viii) The Cole-Cole plot data at 20 C

G' (dynelcm?)
0.0456
0.0417
0.0420
0.0429
0.0484
0.0554
0.0652
0.0824
0.1055
0.1439
0.2059
0.2964
0.4299
0.6176
0.8801
1.1930
1.5550
1.9030
2.1870

G" (dyne/cm?2)
0.0793
0.0887
0.1087
0.1317
0.1630
0.1966
0.2400
0.2985
0.3678
0.4478
0.5371
0.6447
0.7481
0.8375
0.8939
0.8570
0.6945
0.3638
0.0000

Go(dyne/cm?)
2.25
225
2.25
2.25
2.25
2.25
2.25
2.25
2.25
225
2.25
2.25
2.25
2.25
2.25
2.25
2.25
2.25
2.25

(iX) The Cole-Cole plot data at )¢

G' (dynelcm?)
0.0015
0.0029
0.0046
0.0078
0.0101
0.0202
0.0301
0.0453
0.0727
0.1117
0.1731
0.2552
0.3751
0.5329
0.7268
0.9364
1.1360
1.2680

G" (dyne/cm?2)
0.0435
0.0548
0.0691
0.0866
0.1102
0.1353
0.1705
0.2107
0.2589
0.3180
0.3821
0.4425
0.4975
0.5262
0.4928
0.3954
0.1846
0.0000

Go (dyne/cm?2)
53
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13

G/Go
0.0020
0.0032
0.0042
0.0064
0.0171
0.0246
0.0290
0.0366
0.0469
0.0640
0.0915
0.1317
0.1911
0.2745
0.3912
0.5302
0.6911
0.8458
0.9720

G/Go
0.0012
0.0022
00035
0.0060
0.0078
0.0155
0.0232
0.0348
0.0559
0.0859
0.1332
0.1963
0.2885
0.4099
0.5591
0.7203
0.8738
0.9754

GYGo
0.0352
0.0394
0.0483
0.0585
0.0724
0.0874
0.1067
0.1327
0.1635
0.1990
0.2387
0.2865
0.3325
0.3722
0.3973
0.3809
0.3087
0.1617
0.0000

GYGo
0.0335
0.0422
0.0532
0.0666
0.0848
0.1041
0 1312
0.1621
0.1992
0.2446
0.2939
0.3404
0.3827
0.4048
0.3791
0.3042
0.1420
00000
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(X) The Cole-Cole plot diata at 40 C

G' (dynelcm?2)
0.0011
0.0026
0.0043
0.0064
0.0120
0.0174
0.0285
0.0427
0.0713
0.1091
0.1623
0.2409
0.3517
04842
0.6200
0.78%4
0.8959

(xi) The Cole-Cole plot data at 50 C

G' (dyne/cm?)
0.0020
0.0031
0.0047
0.0075
0.0093
0.0185
0.0274
0.0401
0.0641
0.0979
0.1451
0.2130
0.2985
0.3948
0.4883

G" (dynelcm?2)
0.0361
0.0432
0.0565
0.0712
00942
0.1086
0.1393
0.1694
0.2186
0.2635
0.3147
0.3559
0.3827
0.3751
0.3067
0.1986
0.0000

G" (dynelem?2)
0.0289
0.0364
0.0453
0.0567
0.064
0.0879
0.1084
0.1358
0.1611
0.1930
0.2200
0.2387
0.2400
0.2045
0.1230

Go(dynelcm?2)
098
098
098
098
098
098
098
098
098
098
098
098
098
098
098
098
098

Co (dyne/cm?)
0.6
0.6
06
0.6
06
06
06
06
06
06
06
06
06
06
06

G/Go
0.0011
0.0027
0.0044
0.0065
0.0122
0.0178
0.0291
0.0436
0.0728
0.1113
0.1656
0.2458
0.3589
0.4941
0.6327
0.8014
0.9142

G/Go
0.0033
0.0052
0.0078
0.0125
0.0155
0.0308
0.0457
0.0668
0.1068
0.1632
0.2418
0.3550
0.4975
0.6580
0.8138

G/Go
0.0368
0.0441
0.0577
0.0727
0.0961
0.1108
0.1421
0.1729
0.2231
0.2689
0.3211
0.3632
0.3905
0.3828
0.3234
0.2027
0.0000

G"IGo

0.0482
0.0607
0.0755
0.0945
0.1157
0.1465
0.1807
0.2263
0.2685
0.3217
0.3667
0.3978
04000
0.3408
0.2050
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Appendix - 6

Viscoelastic Properties of PEO-HTAC Complex Solution
6.1 Effect of surfactant concentration and temperature
6.1.1 PEQ 4¢/dL-HTAC 2 g/dL in water
(1) PEO4 gldL - HTAC 2 g/dL (cdcp=0.5) inwater at 10C (Strain = 10%)

G" (dynelcm?2)

®(rad/s)
0.10
0.16
0.25
0.40
0.63
1.00
1.59
251
3.98
6.31
10.00
15.85
25.12
39.81
63.10

G' (dynelcm?)

0.05
0.16
0.19
0.24
0.53
1.04
2.23
479
9.38
18.02
33.60
57.84
96.38
153.60
236.30

10000 . 350.60
Figure is shown in Section 4.6.1.

Gi
(dynelcm?)
0.05

0.16
0.19
0.24
0.53
1.04
2.23
4.79
9.38
18.02
33.60
57.84
96.38
153.60
236.30
350.60

M
(g/mol)

600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319

(g/mL)
0.06

0.06
0.06
0.06
0.06
0.06
0.06
0.06
0.06
0.06
0.06
0.06
0.06
0.06
0.06
0.06

1.45
2.25
3.59
5.71
8.93
14.27
22.10
34.38
51.92
77.16
112.60
160.30
223.40
304.00
405.00
528.40

<K>
283

283
283
283
283
283
283
283
283
283
283
283
283
283
283
283

G'M
30670
95391
112560
145337
319610
621930
1337511
2872526
5632193
10817748
20170718
34722451
57858745
92208998
141855380
210471841

* (poise)
12.69
12.64
12.60
12.51
12.37
12.31
12.01
11.82
11.25
10.56
9.75
9.25
8.69
7.56
6.43
5.34

CRT

1411717200
1411717200
1411717200
1411717200
1411717200
1411717200
1411717200
1411717200
1411717200
1411717200
1411717200
1411717200
1411717200
1411717200
1411717200
1411717200

G'M[cRT

2.173E-05
6.757E-05
1.973E-05
1.030E-04
2.264E-04
4.405E-04
9.474E-04
2.035E-03
3.990E-03
7.663E-03
1.429E-02
2.460E-02
4.098E-02
6.532E-02
1.005E-01
1.491E-01
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(dyne/cm?2) (radls) (p%se) (g/mol) (g/mL) <K,

145
2.25
3.59
517
8.93
14.27
22.10
34.38
51.92
77.16
112.60
160.30
223.40
304.00
405.00
528.40

(rads)
0.01

0.0159
0.0251
0.0398
0.0631
01
0.1585
0.2512
0.3981
0.6310
1
1.585
2512
3.981
6.31
10
15.85
25.12
39.82
63.1
100

01
0.1585
0.2512
0.3981
0.631
1
1.585
2.512
3.981
6.31
10
15.85
25.12
39.82
63.1
100

(poise)
0.0115

0.0115
0.0115
0.0115
0.0115
0.0115
0.0115
0.0115
0.0115
0.0115
0.0115
0.0115
0.0115
0.0115
0.0115
0.0115
0.0115
0.0115
0.0115
0.0115
0.0115

M
0.0115 600,319 0.06 283
0.0115 600,319 0.06 283
0.0115 600,319 0.06 283
0.0115 600,319 0.06 283
0.0115 600,319 0.06 283
0.0115 600,319 0.06 283
0.0115 600,319 0.06 283
0.0115 600,319 0.06 283
0.0115 600,319 0.06 283
0.0115 600,319 0.06 283
0.0115 600,319 0.06 283
0.0115 600,319 0.06 283
0.0115 600,319 0.06 283
0.0115 600,319 0.06 283
0.0115 600,319 0.06 283
0.0115 600,319 0.06 283
0(poise) (g/pn/lol)
11.89 600,319
11.89 600,319
11.89 600,319
11.89 600,319
11.89 600,319
11.89 600,319
11.89 600,319
11.89 600,319
11.89 600,319
11.89 600,319
11.89 600,319
11.89 600,319
11.89 600,319
11.89 600,319
11.89 600,319
11.89 600,319
11.89 600,319
11.89 600,319
11.89 600,319
11.89 600,319
11.89 600,319

G"-( M

868572
1350824
2151010
3461693
5355292
8559648
13256108
20621625
31141079
46277052
67526883
96121713
133937844
182222072
242693574
316518193

0)(00 - OM
71308
113024
179127
283880
449959
713089
1130246
1791279
2838807
4499591
7130889

11302459
17912794
28388070
44995911
71308892

113024594

179127938

283952010

449959111

713088924

CRT

1411717200
1411717200
1411717200
1411717200
1411717200
1411717200
1411717200
1411717200
1411717200
1411717200
1411717200
1411717200
1411717200
1411717200
1411717200
1411717200

CRT

1411717200
1411717200
1411717200
1411717200
1411717200
1411717200
1411717200
1411717200
1411717200
1411717200
1411717200
1411717200
1411717200
1411717200
1411717200
1411717200
1411717200
1411717200
1411717200
1411717200
1411717200

(G"-( 9MIRT

0.000615
0.000957
0.001524
0.002452
0.003793
0.006063
0.009390
0.014607
0.022059
0.032781
0.047833
0.068089
0.094876
0.129078
0.171914
0.224208

QU o YMICRT
5.051E-05
8.006E-05
1.269E-04
2.01 1E-04
3.187E-04
5.051E-04
8.006E-04
1.269E-03
201 1E-03
3.187E-03
5.051E-03
8.006E-03
1.269E-02
2,01 1E-02
3.187E-02
5.051E-02
8.006E-02
1.269E-01
2.01 1E-01
3.187E-01
5.051E-01
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(Il) PEO 4 gldL - HTAC 2 g/dL (cdcp=0.5) In water at 20°c (Strain = 10%)

(radls)

0.10

0.16

Gl
(dyne/cm?)
0.04

0.03
0.09
0.15
0.26
0.53
1.18
2.74
5.35
10.89
20.94
38.08
66.23
110.30
176.00
269.80

G (dgne/cma G' (dynelcm2
M 111
003 162
0.09 2,60
0.15 4.5
0.26 0,03
3 1030
18 16.18
14 25.16
3 387
1089 8%
2094 8111
3.08 127.60
00.23 181.90
110.30 253.00
176,00 34 80
269.80 458.20
M '
gmo) @my) A Sy
600,319 0.06 293 2.49E+04
600,319 0.06 293 1.57E+04
600,319 0.06 293 5.10E+04
600,319 0.06 293 9.15E+04
600,319 0.06 293 1.58E+05
600,319 0.06 293 3.17TE+05
600,319 0.06 293 7.07E+05
600,319 0.06 293 1.65E+06
600,319 0.06 293 3.21E+06
600,319 0.06 293 6.54E+06
600,319 0.06 293 1.26E+07
600,319 0.06 293 2.29E+07
600,319 0.06 293 3.98E+07
600,319 0.06 293 6.62E+07
600,319 0.06 293 1.06E+08
600,319 0.06 293 1.62E+08

T

CRT

1461601200
1461601200
1461601200
1461601200
1461601200
1461601200
1461601200
1461601200
1461601200
1461601200
1461601200
1461601200
1461601200
1461601200
1461601200
1461601200

G'M/cRT

1.704E-05
1.072E-05
3.492E-05
6.264E-05
1.081E-04
2.166E-04
4.834E-04
1.127E-03
2.199E-03
4.473E-03
8.601E-03
1.564E-02
2.720E-02
4.530E-02
1.229E-02
1.108E-01
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(dyne/cm?  (radls)

111
1.62
2.60
4.25
6.63
10.30
16.18
25.16
38.87
58.95
87.17
127.60
181.90
253.00
344.80
458.20

01
0.1585
0.2512
0.3981

0.631
1
1.585
2512
3.981
6.31
10
15.85
25.12
39.82
63.1
100

(poise)
0.01

0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01

M
(g/mol)
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319

(g/mL)
0.06

0.06
0.06
0.06
0.06
0.06
0.06
0.06
0.06
0.06
0.06
0.06
0.06
0.06
0.06
0.06

293
293
293
293
293
293
293
293
293
293
293
293
293
293
293
293

G"-0) M
664553
972166
1558121
2547765
3978128
6177283
9703646
15088946
23310501
35350925
52629967
76505554
109047226
151641660

206611190

274465847

¢RT

1461601200
1461601200
1461601200
1461601200
1461601200
1461601200
1461601200
1461601200
1461601200
1461601200
1461601200
1461601200
1461601200
1461601200
1461601200
1461601200

216

i
m )MICRT
0.000455
0.000665
0.001066
0.001743
0.002722
0.004226
0.006639
0.010324
0.015949
0.024186
0.036008
0.052344
0.074608
0.103750
0.141359
0.187784



(rad/s)
0.01

0.0159
0.0251
0.0398
0.0631
0.1
0.1585
0.2512
0.3981
0.6310

1.585
2512
3.981
6.31
10
15.85
25.12
39.82
63.1
100

(poise)
0.01

0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01

(poise)
8.99

8.99
8.99
8.99
8.99
8.99
8.99
8.99
8.99
8.99
8.99
8.99
8.99
8.99
8.99
8.99
8.99
8.99
8.99
8.99
8.99

M
(g/mal)
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319

<Qo- M
53908
85445
135418
214610
340164
539086
854452
1354185
2146103
3401636
5390865
8544520

13541852
21461032
34016356
53908646
85445204

135418519

214664229

340163558

539086462

CRT

1461601200
1461601200
1461601200
1461601200
1461601200
1461601200
1461601200
1461601200
1461601200
1461601200
1461601200
1461601200
1461601200
1461601200
1461601200
1461601200
1461601200
1461601200
1461601200
1461601200
1461601200

@ - 9MIRT
3.688E-05
5.846E-05
9.265E-05
1.468E-04
2.327E-04
3.688E-04
5.846E-04
9.265E-04
1.468E-03
2.327E-03
3.688E-03
5.846E-03
9.265E-03
1.468E-02
2.327E-02
3.688E-02
5.846E-02
9.265E-02
1.469E-01
2.327E-01
3.688E-01
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(iii) PEQ 4 g/dL - HTAC 2 gfdL (cdcp= 0.5) in water at 30°C (Strain = 10%)
G" (dynelcm?)

©(rad/s)
0.10
0.16
0.25
0.40
0.63
1.00
1.59
2.51
3.98
6.31
10.00
15.85
25.12
39.81
63.10
100.00

GI
(dynel/cm?2)
0.03

0.06
0.02
0.11
0.36
0.80
1.63
3.39
6.87
13.55
25.22
45.51
78.39
129.10
204.80
312.40

G' (dyne/cm?2)

M
(g/mol)

600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319

0.03
0.06
0.02
0.11
0.36
0.80
1.63
3.39
6.87
13.55
25.22
45.51
78.39

129.10
204.80
312.40

(g/mL)

0.06
0.06
0.06
0.06
0.06
0.06
0.06
0.06
0.06
0.06
0.06
0.06
0.06
0.06
0.06
0.06

303
303
303
303
303
303
303
303
303
303
303
303
303
303
303
303

1.33
2.02
313
4.86
7.65
12.03
18.82
29.09
44.80
67.58
100.30
145.40
206.20
286.20
387.80
513.40

G'M
1.61E+04
3.61E+04
9.74E+03
6.33E+04
2.15E+05
4.79E+05
9.80E+05
2.03E+06
4.12E+06
8.13E+06
151E+07
2.13E+07
4.71E+07
1.15E+07
1.23E+08
1.88E+08

* (poise)
13.25
12.73
12.46
12.20
12 13
12.06
11.92
11.66
11.38
10.92
10.34
9.61
8.78
7.89
6.95
6.01

CRT

1511485200
1511485200
1511485200
1511485200
1511485200
1511485200
1511485200
1511485200
1511485200
1511485200
1511485200
1511485200
1511485200
1511485200
1511485200
1511485200

G'M/cRT

1.06E-05
2.39E-05
6.45E-06
4.19E-05
1.42E-04
3.17E-04
6.49E-04
1.35E-03
2.73E-03
5.38E-03
1.00E-02
1.81E-02
3.11E-02
5.13E-02
8.13E-02
1.24E-01



Gll

(dyne/cm2) (rad/s)

133
2.02
3.13
4.86
7.65
12.03
18.82
29.09
44 80
67.58
100.30
145.40
206.20
286.20
387.80
513.40

0.1
0.1585
0.2512
0.3981
0.631
1
1.585
2.512
3.981
6.31

10
15.85
25.12
39.82
63.1
100

M y
(poise)  (g/mol) (ghiL) (K) (6™ - copIM

0.0082
0.0082
0.0082
0.0082
0.0082
0.0082
0.0082
0.0082
0.0082
0.0082
0.0082
0.0082
0.0082
0.0082
0.0082
0.0082

600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319

0.06
0.06
0.06
0.06
0.06
0.06
0.06
0.06
0.06
0.06
0.06
0.06
0.06
0.06
0.06
0.06

303
303
303
303
303
303
303
303
303
303
303
303
303
303
303
303

794930
1210063
1877762
2913189
4588134
7216915
11290201
17450914
26874694
40538496
60162770
87208359
123662122
171615279
232493091
307711513

CRT

1511485200
1511485200
1511485200
1511485200
1511485200
1511485200
1511485200
1511485200
1511485200
1511485200
1511485200
1511485200
1511485200
1511485200
1511485200
1511485200

(6"
Cops)M/cRT
0.000526

0.000801
0.001242
0.001927
0.003036
0.004775
0.007470
0.011546
0.017780
0.026820
0.039804
0.057697
0.081815
0.113541
0.153818
0.203582
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(rad/s)
0.01

0.0159
0.0251
0.0398
0.0631
0.1
0.1585
0.2512
0.3981
0.6310

1.585
2.512
3.981
6.31
10
15.85
25.12
39.82
63.1
100

(poise)
0.0082

0.0082
0.0082
0.0082
0.0082
0.0082
0.0082
0.0082
0.0082
0.0082
0.0082
0.0082
0.0082
0.0082
0.0082
0.0082
0.0082
0.0082
0.0082
0.0082
0.0082

0
(poise)
10.23

10.23
10.23
10.23
10.23
10.23
10.23
10.23
10.23
10.23
10.23
10.23
10.23
10.23
10.23
10.23
10.23
10.23
10.23
10.23
10.23

M
(9/mol)

600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319

O(0- M
61363.41
97261.00
154144.9
2442877
387203
613634
972610
1541449
2442877
3872031
6136341
9726100
15414488
24428773
38720310
61363408
97261001
154144880
244349089

387203102
613634075

QRT oofpo-TIMORT
1511485200  4.060E-05
1511485200  6.435E-05
1511485200  1.020E-04
1511485200  1.616E-04
1511485200  2.562E-04
1511485200  4.060E-04
1511485200  6.435E-04
1511485200  1.020E-03
1511485200  1.616E-03
1511485200  2.562E-03
1511485200  4.060E-03
1511485200  6.435E-03
1511485200  1.020E-02
1511485200  1.616E-02
1511485200  2.562E-02
1511485200  4.060E-02
1511485200  6.435E-02
1511485200  1.020E-01
1511485200  1.617E-01
1511485200  2.562E-01
1511485200  4.060E-01
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(Iv) PEO 4 g/dL - HTAC 2 g/dL (cdcp=0.5) in water at 40°c (Strain = 10%)

A

U (radls)
0.10
0.16
0.25
0.40
0.63
1.00
1.59
2.51
3.98
6.31
1000
15.85
25.12
39.81
63.10

100.00

GI
(dyne/cm?)
0.1267

0.05785
0.1999
0.3204
0.6126

1.222
2.412
4.792
9.201
17.29
3175
55.41
92.96
150.6
235.5
355.2

G' (dyne/cm?)
0.1267
0.05785
0.1999
0.3204
0.6126
1222
2412
4,792
9.201
17.29
3175
55.41
92.96
150.6
235.5
355.2

M
(g/mol)

600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319

(g/mL)
0.06

0.06
0.06
0.06
0.06
0.06
0.06
0.06
0.06
0.06
0.06
0.06
0.06
0.06
0.06
0.06

G" (dynelcm?) * (poise)

1.288 1294

2.23 14.07

3,673 14.64

5.663 14.25

8.996 14.29

14.07 14.12

21.93 13.92

33.81 13.59

514 13.12

76.89 12.49

1133 1L

1634 10.88

230.2 9.885

317.3 8.822

428.1 7.743

565.1 6.674

K) G'M CRT
313 7.61E+04 1561369200
313 347E+04 1561369200
313 120E+05 1561369200
313 1.92E+05 1561369200
313 3.68E+05 1561369200
313 71.34E405 1561369200
313 145E+06 1561369200
313 2.88E+06 1561369200
313 552E+06 1561369200
313 1.04E+07 1561369200
313 191E+07 1561369200
313 3.33E407 1561369200
313 558E+07 1561369200
313 9.04E+07 1561369200
313 141E+08 1561369200
313 2.13E+08 1561369200

G'M/[cRT

4.871E-05
2.224E-05
1.686E-05
1.232E-04
2.355E-04
4.698E-04
9.274E-04
1.842E-03
3.538E-03
6.648E-03
1.221E-02
2.130E-02
3.5T4E-02
5.790E-02
9.055E-02
1.366E-01
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(dynelcm?)
1.288

2.23

3.673
5.663
8.996
14.07
21.93
33.81
514

76.89
1133
1634
230.2
3173
428.1
565.1

(rad/s)
0.1

0.1585
0.2512
0.3981
0.6310

1.585
2512
3.981
6.310
10
15.85
25.12
39.82
63.1
100

(poise)
0.0068

0.0068
0.0068
0.0068
0.0068
0.0068
0.0068
0.0068
0.0068
0.0068
0.0068
0.0068
0.0068
0.0068
0.0068
0.0068

M
(g/mol)
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319

(g/mL)
0.06

0.06
0.06
0.06
0.06
0.06
0.06
0.06
0.06
0.06
0.06
0.06
0.06
0.06
0.06
0.06

<K)
313

313
313
313
313
313
313
313
313
313
313
313
313
313
313
313

G"- M
772803
1338064
2203946
3397981
5397894
8442406
13158525
20286531
30840145
46132769
67975321
98027422
138090890
190318667

256738979

338832050

CRT

1561369200
1561369200
1561369200
1561369200
1561369200
1561369200
1561369200
1561369200
1561369200
1561369200
1561369200
1561369200
1561369200
1561369200
1561369200
1561369200

282

(6"-
GI9MICRT
0.000495

0.000857
0.001412
0.002176
0.003457
0.005407
0.008428
0.012993
0.019752
0.029546
0.043536
0.062783
0.088442
0.121892
0.164432
0.217010



(rad/s)
0.01

0.0159
0.0251
0.0398
0.0631
0.1
0.1585
0.2512
0.3981
0.6310

1.585
2512
3.981
6.31
10
15.85
25.12
39.82
63.1
100

(poise)
0.0068

0.0068
0.0068
0.0068
0.0068
0.0068
0.0068
0.0068
0.0068
0.0068
0.0068
0.0068
0.0068
0.0068
0.0068
0.0068
0.0068
0.0068
0.0068
0.0068
0.0068

0
(poise)
10.43

1043
1043
1043
1043
1043
1043
1043
1043
1043
1043
1043
1043
1043
1043
1043
10.43
10.43
10.43
10.43
10.43

M
(g/mol)
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319

« -13M
62572.45
99177.33
157182.0
249100.9
394832
625725
991773
1571820
2491009
3948322
6257245
9917733
15718199
24910092
39483216
62572450
99177333

157181994

249163496

394832160

625724500

CRT

1561369200
1561369200
1561369200
1561369200
1561369200
1561369200
1561369200
1561369200
1561369200
1561369200
1561369200
1561369200
1561369200
1561369200
1561369200
1561369200
1561369200
1561369200
1561369200
1561369200
1561369200

«( o )MICRT

4,008E-05
6.352E-05
1.007E-04
1.595E-04
2.529E-04
4.008E-04
6.352E-04
1.007€-03
1.595E-03
2.529E-03
4.008E-03
6.352E-03
1.007E-02
1.595E-02
2.529E-02
4.008E-02
6.352E-02
1.007E-01
1.596E-01
2.529E-01
4.008E-01
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(v) PEO 4 gfdL - HTAC 2 gfdL (cgcp= 0.5) in water at 50 ¢ (Strain = 10%)

0 (rad/s)
0.10
0.16
0.25
0.40
0.63
1.00
1.59
2.51
3.98
6.31
10.00
15.85
25.12
39.81
63.10

100.00

G
(dynelcm?2)

0.47
1.67
3.47
6.30
11.07
18.31
29.12
4512
69.12
103.10
151.80
218.00
307.20
426.30
583.90
789.90

G' (dyne/cm?2)

M
(g/mol)

600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319

0.47
1.67
3.47
6.30
11.07
18.31
29.12
4512
69.12
103.10
151.80
218.00
307.20
426.30
583.90
789.90

(9/mL)
0.06

0.06
0.06
0.06
0.06
0.06
0.06
0.06
0.06
0.06
0.06
0.06
0.06
0.06
0.06
0.06

G (d
4

24
781
13.34
21.48
32.70
47.84
68.11
95.83

132.50

180.40

242.00

319.00

414.00

529.90

668.20

831.50

£

323
323
323
323
323
323
323
323
323
323
323
323
323
323
323
323

yne/cm?)

G'M
2.83E+405
1.00E+06
2.08E+06
3.78E+06
6.65E+06
1.10E+07
1.75E+07
2.71E+07
4.15E+07
6.19E+07
9.11E+07
1.31E+08
1.84E+08
2.56E+08
3.51E+08
4.T4E+08

r* (poise)

42.68
50.40
54.88
56.23
54.72
51.22
46.73
4217
37.54
32.93
28.57
24.38
20.52
17.08
14.06
11.47

CRT

1611253200
1611253200
1611253200
1611253200
1611253200
1611253200
1611253200
1611253200
1611253200
1611253200
1611253200
1611253200
1611253200
1611253200
1611253200
1611253200

G'M/IcRT

1.754E-04
6.215E-04
1.292E-03
2.348E-03
4.124E-03
6.822E-03
1.085E-02
1.681E-02
2.575E-02
3.841E-02
5.656E-02
8.122E-02
1.145E-01
1.588E-01
2.175E-01
2.943E-01
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Gll
(dyne/ecm?)
4.24

7.81
13.34
21.48
32.70
47.84
68.11
95.83
132.50
180.40
242.00
319.00
414.00
529.90
668.20
831.50

(rad/s)
0.1

0.1585
0.2512
0.3981
0.631
1
1585
2.512
3.981
6.31
10
15.85
25.12
39.82
63.1
100

(rad/s)
0.1

0.1585
0.2512
0.3981
0.6310

1.585
2.512
3.981
6.31
10
15.85
25.12
39.82
63.1
100

(poise)
0.0057

0.0057
0.0057
0.0057
0.0057
0.0057
0.0057
0.0057
0.0057
0.0057
0.0057
0.0057
0.0057
0.0057
0.0057
0.0057

(poise)
0.0057

0.0057
0.0057
0.0057
0.0057
0.0057
0.0057
0.0057
0.0057
0.0057
0.0057
0.0057
0.0057
0.0057
0.0057
0.0057

M
(g/mol)
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319

0
(poise)
4573

45.73
45.73
45.73
45.73
45.73
45.73
45.73
45.73
45.73
45.73
45.73
45.73
45.73
45.73
45.73

(g/mL)
0.06

0.06
0.06
0.06
0.06
0.06
0.06
0.06
0.06
0.06
0.06
0.06
0.06
0.06
0.06
0.06

M
(g/mol)

600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319

(K,
323

323
323
323
323
323
323
323
323
323
323
323
323
323
323
323

(G-
9
2546211

4689150
8007396
12893490
19628272
28715839
40882304
57519974
79528645
108275956
145242980
191447525
248446110
317972781
400917239
498823067

®0lo - Os)M
2744917
4350693
6895231
10927513
17320424
27449166
43506928
68952305
109275130
173204238
274491661
435069282
689523051
1093025792
1732042378
2744916605

CRT

1611253200
1611253200
1611253200
1611253200
1611253200
1611253200
1611253200
1611253200
1611253200
1611253200
1611253200
1611253200
1611253200
1611253200
1611253200
1611253200

CRT

1611253200
1611253200
1611253200
1611253200
1611253200
1611253200
1611253200
1611253200
1611253200
1611253200
1611253200
1611253200
1611253200
1611253200
1611253200
1611253200

285

(6"
oMM /CRT
0.001580

0.002910
0.004970
0.008002
0.012182
0.017822
0.025373
0.035699
0.049358
0.067200
0.090143
0.118819
0.154194
0.197345
0.248823
0.309587

«( oo$)MICRT

1.704E-03
2.700E-03
4.279E-03
6.782E-03
1.075E-02
1.704E-02
2.700E-02
4.279E-02
6.782E-02
1.075E-01
1.704E-01
2.700E-01
4.279E-01
6.784E-01
1.075E+00
1.704E+00



6.1.2 PEQ 4 g/dL-HTAC 6 g/dL in water
(1) PEO4 g/dL - HTAC6 g/dL (cdcp=15) inwater at 10¢ (Strain = 10%)

© (rad/s)

0 10
0.16
0.25
0.40
0.63
1.00
159
2.51
3.98
6.31
10.00
15.85
25.12
39.81
63.10
100

G' (dyne/lcm?2)
0.56
0.72
0.85
1.23
2.24
3.88
1.26
13.88
25.59
46.39
79.57
130.60
206.90
315.40
465.60
668.00

Figure is shown in Section 4.6.1.

G
(dyne/cm?2)
0.56
0.72
0.85
1.23
2.24
3.88
7.26
13.88
25.59
46.39
79.57
130.6
206.9
3154
465.6
668.0

M
(g/mol)  (g/mL)
600,319 0.1
600,319 0.1
600,319 0.1
600,319 0.1
600,319 0.1
600,319 0.1
600,319 0.1
600,319 0.1
600,319 0.1
600,319 0.1
600,319 0.1
600,319 0.1
600,319 0.1
600,319 0.1
600,319 0.1
600,319 0.1

<K,
283
283
283
283
283
283
283
283
283
283
283
283
283
283
283
283

G" (dynelcm?)

3.47
531
8.12
12.46
19.48
29.97
45.73
69.07
102.20
148.40
210.60
291.10
393.50
519.70
671.70
851.40

G'M
337259
431930
508530
738993
1344715
2329238
4359517
8332428
15362163
27848798
47767383
78401661
124206001
189340613
279508526
401013092

* (poise)
35.15
33.80
32.50
31.46
31.07
30.22
29.22
28.05
26.47
24.64
2251
20.13
17.70
15.27
12.95
10.82

CRT

2352862000
2352862000
2352862000
2352862000
2352862000
2352862000
2352862000
2352862000
2352862000
2352862000
2352862000
2352862000
2352862000
2352862000
2352862000
2352862000

G'M/[cRT

1.433E-04
1.836E-04
2.161E-04
3.141E-04
5.715E-04
9.900E-04
1.853E-03
3.541E-03
6.529E-03
1.184E-02
2.030E-02
3.332E-02
5279E-02
8.047E-02
1.188E-01
1704E-01
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GII
(dynelcm?)

3.47
531
8.12
12.46
19.48
29.97
45.73
69.07
102.2
148.4
210.6
2911
393.5
519.7
671.7
8514

(rad/s)
0.10

0.16
0.25
0.40
0.63
1.00
1.59
251
3.98
6.31
10.00
15.85
25.12
39.81
63.10
100

(rad/s)
0.10

0.16
0.25
0.40
0.63
1.00
1.59
251
3.98
6.31
10.00
15.85
25.12
39.81
63.10
100

(poise)
0.0115

0.0115
0.0115
0.0115
0.0115

0s
(poise)
0.0115

0.0115
0.0115
0.0115
0.0115
0.0115
0.0115
0.0115
0.0115
0.0115
0.0115
0.0115
0.0115
0.0115
0.0115
0.0115

0.0115
0.0115
0.0115
0.0115
0.0115
0.0115
0.0115
0.0115
0.0115
0.0115
0.0115

M
(9/mol)
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319

(po%e)
225
225
22.5
225
225
225
225
225
225
225
225
225
225
225
225
225

(g/mL)
01

0.1
01
01
0.1
0.1
01
01
0.1
01
0.1
01
01
01
01
01

M
(g/mol)

600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319

«

283
283
283
283
283
283
283
283
283
283
283
283
283
283
283
283

®( 0-
1350027
2139793
3391269
5374459
8518673
13500274
21397934
33912688
53744590
85186728
135002738
213979340
339126879
537445901
851867279

1350027383

G"-@© M
2082417
3185999
4873456
7477226
11689858
17984657
27441646
41446691
61325118
89043777
126358145
174643438
236052106
311710949
402798651
510421230

M

CRT

2352862000
2352862000
2352862000
2352862000
2352862000
2352862000
2352862000
2352862000
2352862000
2352862000
2352862000
2352862000
2352862000
2352862000
2352862000
2352862000

287

(6"-
O MICRT
0.000885

0.001354
0.002071
0.003178
0.004968
0.007644
0.011663
0.017615
0.026064
0.037845
0.053704
0.074226
0.100326
0.132482
0.171195
0.216936

CRT 050 )M/RT

2352862000
2352862000
2352862000
2352862000
2352862000
2352862000
2352862000
2352862000
2352862000
2352862000
2352862000
2352862000
2352862000
2352862000
2352862000
2352862000

5.738E-04
9.094E-04
1.441E-03
2.284E-03
3.621E-03
5.738E-03
9.094E-03
1.441E-02
2.284E-02
3.621E-02
5.738E-02
9.094E-02
1.441E-01
2.284E-01
3.621E-01
5.738E-01



(Il) PEO 4 g/dL - HTAC 6 gfdL (cdcp= L5) in water at 20 ¢ (Strain = 10%)

G" (dynelcm?2)

Qi (rad/s)

0.10
0.16
0.25
0.40
0.63
1.00
1.59
251
3.98
6.31
10.00
15.85
25.12
39.81
63.10
100

G
(dynelcm?2)
0.62
0.70
0.86
0.99
1.40
2.31
424
8.14
15.66
29.02
51.92
88.96
146.5
231.9
354.3
523.3

G' (dynelcm?)

M
(g/mol)
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319

0.62
0.70
0.86
0.99
1.40
231
4.24
8.14
15.66
29.02
51.92
88.96
146.5
231.9
3543
5233

(g/mL)

0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1

«k
293
293
293
293
293
293
293
293
293
293
293
293
293
293
293
293

2.70
3.81
5.84
9.00
13.89
21.68
33.37
51.19
77.12
113.8
165.3
233.6
322.7
435.9
576.6
745 .4

G'M
374539
419383
515554
592875
842848
1388538
2542951
4888998
9400996
17421257
31168562
53404378
87946734
139213976
212693022
314146933

* (poise)
25.75
24.45
23.49
22.75
22.12
21.80
21.22
20.64
19.77
18.61
17.32
15.77
14.11
12.40
10.73
9.11

CRT

2436002000
2436002000
2436002000
2436002000
2436002000
2436002000
2436002000
2436002000
2436002000
2436002000
2436002000
2436002000
2436002000
2436002000
2436002000
2436002000

G'MIcRT

1.538E-04
1.722E-04
2.116E-04
2.434E-04
3.460E-04
5.700E-04
1.044E-03
2.007E-03
3.859E-03
7.152E-03
1.279E-02
2.192E-02
3.610E-02
5.7T15E-02
8.731E-02
1.290E-01
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(dynelcm2)  (radis)

2.10

381

5.84
9.00

13.89
21.68
33.37
51.19
11.12
1138
1653
233.6
3221
435.9
576.6
745.4

(rad/s)
0.10
0.16
0.25
0.40
0.63
1.00
159
251
3.98
6.31
10.00
15.85
25.12
3981
63.10
100

0.10
0.16
0.25
0.40
0.63
1.00
1.59
2.5
3.98
6.31
10.00
15.85
25.12
39.81
63.10
100

(poise)

0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01

(poise)
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01

0
(poise)
17.25
17.25
17.25
17.25
17.25
17.25
17.25
17.25
17.25
17.25
17.25
17.25
17.25
17.25
17.25
17.25

M
(g/mol)
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319

(G/mL)
01
0.1
01
0.1
01
01
01
01
01
01
01
01
0.1
01
01
0.1

(g/mol)
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319

«K,
293
293
293
293
293
293
293
293
293
293
293
293
293
293
293
293

({ 0-
1034949.96
1640395.68
2599794.3
4120135.8
6530534
10349500
16403957
25997943
41201358
65305342
103494996
164039568
259979429
412013577
653053422
1034949956

(G" - corlsM

1622662
2287465
3503154
5402882
8334643
13008913
20023130
30715250
46272103
68278422
99172699
140139368
193572141
261440065
345765134
446877464

M CRT

2436002000
2436002000
2436002000
2436002000
2436002000
2436002000
2436002000
2436002000
2436002000
2436002000
2436002000
2436002000
2436002000
2436002000
2436002000
2436002000

CRT

2436002000
2436002000
2436002000
2436002000
2436002000
2436002000
2436002000
2436002000
2436002000
2436002000
2436002000
2436002000
2436002000
2436002000
2436002000
2436002000

®( 0

(G-
o IMIGRT
0.000666
0.000939
0.001438
0.002218
0.003421
0.005340
0.008220
0.012609
0.018995
0.028029
0.040711
0.057528
0.079463
0.107323
0.141940
0.183447

MICRT

4.249E-04
6.734E-04
1.067E-03
1.691E-03
2.681E-03
4.249E-03
6.734E-03
1.067E-02
1.691E-02
2.681E-02
4.249E-02
6.734E-02
1.067E-01
1.691E-01
2.681E-01
4.249E-01
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(iii) PEO 4 g/dL - HTAC 6 g/dL (cdcp= 15) in water at 30 ¢ (Strain = 10%)
G" (dyne/cm2)

(0 (radls)
0.01
0.02
0.03
0.04
0.06
0.10
0.16
0.25
0.40
0.63
1.00
1.59
2.51
3.98
6.31
10.00
15.85
25.12
39.82
63.10
100

G
(dynelcm?2)
0.00
0.06
0.00
0.08
0.30
0.27
0.80
1.63
2.94
5.79
10.94
20.03
35.66
61.05
1024
166.0
258.4
392.0
576.1
825.7
1156

G' (dynelcm?)

M
(g/mol)
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319

0.00
0.06
0.00
0.08
0.30
0.27
0.80
1.63
2.94
5.79
10.94
20.03
35.66
61.05
102.4
166.0
258.4
392.0
576.1
825.7
1156

C
(g/mL)
0.1
01
0.1
0.1
0.1
01
0.1
0.1
0.1
0.1
0.1
01
01
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1

T
(K)
303
303
303
303
303
303
303
303
303
303
303
303
303
303
303
303
303
303
303
303
303

0.58

0.95

1.67

2.60

421

6.68

10.39
16.23
25.18
38.67
58.55
87.49
128.3
185.0
261.3
361.0
487.3
645.2
836.6
1060
1317

G'M
0
33378
0
50475
182017
159805
481156
980921
1767339
3474046
6567490
12024390
21407376
36649475
61472666
99652954
155122430
235325048
345843776
495683398
693968764

1* (poise)
58.07
60.03
66.39
65.31
66.89
66.81
65.72
64.93
63.69
61.96
59.56
56.63
53.03
48.93
44.48
39.73
34.80
30.05
25.51
21.29
1753

CRT

2519142000
2519142000
2519142000
2519142000
2519142000
2519142000
2519142000
2519142000
2519142000
2519142000
2519142000
2519142000
2519142000
2519142000
2519142000
2519142000
2519142000
2519142000
2519142000
2519142000
2519142000

G'MIcRT

0.000E+00
1.325E-05
0.000E+00
2.004E-05
71.225E-05
6.344E-05
1.910E-04
3.894E-04
7.016E-04
1.379E-03
2.607E-03
4.773E-03
8.498E-03
1.455E-02
2.440E-02
3.956E-02
6.158E-02
9.341E-02
1373E-01
1.968E-01
2.755E-01
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(dyne/cm?)
0.58
0.95
1.67
2.60
421
6.68
10.39
16.23
25.18
38.67
58.55
87.49
128.3
185.0
261.3
361.0
487.3
645.2
836.6
1060
1317

rad/s
0.01
0.02
0.03
0.04
0.06
0.10
0.16
0.25
0.40
0.63
1.00
1.59
251
3.98
6.31
10.00
15.85
25.12
39.82
63.10
100

(radls)
0.01
0.02
0.03
0.04
0.06
0.10
0.16
0.25
0.40
0.63
1.00
159
251
3.98
6.31
10.00
15.85

25.12

39.82

63.10
100

(poise)
0.0082
0.0082
0.0082
0.0082
0.0082
0.0082
0.0082
0.0082
0.0082
0.0082
0.0082
0.0082
0.0082
0.0082
0.0082
0.0082
0.0082
0.0082
0.0082
0.0082
0.0082

(poise)
0.0082
0.0082
0.0082
0.0082
0.0082
0.0082
0.0082
0.0082
0.0082
0.0082
0.0082
0.0082
0.0082
0.0082
0.0082
0.0082
0.0082
0.0082
0.0082
0.0082
0.0082

0
(poise)
33.63
33.63
33.63
33.63
33.63
33.63
33.63
33.63
33.63
33.63
33.63
33.63
33.63
33.63
33.63
33.63
33.63
33.63
33.63
33.63
33.63

M

(g/mol)  (g/mL)

600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319

M
(g/mol)
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319

0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1

«

303
303
303
303
303
303
303
303
303
303
303
303
303
303
303
303
303
303
303
303
303

(6--
JTM
348556
570105
1001208
1560033
2527032
4007237
6236534
9741941
15114073
23211230
35143755
52514107
77008562
111039418
156832293
216665933
292457425
387202163
502030857
636027523
790127861

®( 0- RyM

201838
319913
507017
803517
1273598
2018381
3199133
5070172
8035173
12735981
20183805
31991331
50701719
80351729
127359812
201838054
319913315
507017190
803719129
1273598118
2018380535

CRT

CRT

2519142000
2519142000
2519142000
2519142000
2519142000
2519142000
2519142000
2519142000
2519142000
2519142000
2519142000
2519142000
2519142000
2519142000
2519142000
2519142000
2519142000
2519142000
2519142000
2519142000
2519142000

2519142000
2519142000
2519142000
2519142000
2519142000
2519142000
2519142000
2519142000
2519142000

2519142000
2519142000
2519142000
2519142000
2519142000
2519142000
2519142000
2519142000
2519142000
2519142000
2519142000
2519142000

291

(6"
0rigM/cRT
0.000138
0.000226
0.000397
0.000619
0.001003
0.001591
0.002476
0.003867
0.006000
0.009214
0.013951
0.020846
0.030569
0.044078
0.062256
0.086008
0.116094
0.153704
0.199286
0.252478
0.313650

®(Ootu)M/cRT

8.012E-05
1.270E-04
2.013E-04
3.190E-04
5.056E-04
8.012E-04
1.270E-03
2.013E-03
3.190E-03
5.056E-03
8.012E-03
1.270E-02
2.013E-02
3.190E-02
5.056E-02
8.012E-02
1.270E-01
2.013E-01
3.190E-01
5.056E-01
8.012E-01



(Iv) PEO 4 g/dL - HTAC 6 g/dL (cdcp= L15) inwater at 40°c (Strain = 10%)

©(rad/s)
0.10
0.16
0.25
0.40
0.63
1.00
1.59
2.51
3.98
6.31
10.00
15.85
25.12
39.81
63.10
100

G
(dynelcm?)
3.54
7.18
131
23.2
40.2
68.0
1
180
284
436
656
962
1248
1496
1792
2300

G' (dynelcm?)
3.54
7.18
13.1
23.2
40.2
68.0
1114
180.8
284
436
656
962
1248
1496
1792
2300

M
(g/mol)
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319

(g/mL)
01
01
01
01
01
01
01
01
01
01
01
01
01
01
01
01

G" (dyne/cm2) T (poise)

25.1 126.7

41.7 1335

65.2 132.4

99.0 1217

148.0 1215

217.0 113.7

311.0 104.2

352.4 94.40

439.4 84.33

651.8 73.99

669 64.13

1013 54.72

1418 45.88

1458 37.94

1822 30.94

2564 24.86
&b G'M CRT
313 2125129 2602282000
313 4310290 2602282000
313 7864179 2602282000
313 13927401 2602282000
313 24132824 2602282000
313 40821692 2602282000
313 66875537 2602282000
313 108537675 2602282000
313 170490596 2602282000
313 261739084 2602282000
313 393809264 2602282000
313 577506878 2602282000
313 749198112 2602282000
313 898077224 2602282000
313 1075771648 2602282000
313 1380733700 2602282000

G'M/IcRT

8.166E-04
1.656E-03
3.022E-03
5.352E-03
9.27T4E-03
1.569E-02
2.570E-02
4.171E-02
6.552E-02
1.006E-01
1.513E-01
2.219E-01
2.879E-01
3.451E-01
4.134E-01
5.306E-01
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(dynefcm2)
25.1

417
65.2
99.0
148.0
211.0
311.0
352.4
439.4
651.8
669.0
1013
1418
1458
1822
2564

(radis)
0.10

0.16
0.25
0.40
0.63
1.00
1.59
2.51
3.98
6.31
10.00
15.85
25.12
39.81
63.10
100

(rad/s)
0.10

0.16
0.25
0.40
0.63
1.00
1.59
2.51
3.98
6.31
10.00
15.85
25.12
39.81
63.10
100

(poise)
0.0068

0.0068
0.0068
0.0068
0.0068
0.0068
0.0068
0.0068
0.0068
0.0068
0.0068
0.0068
0.0068
0.0068
0.0068
0.0068

(pgie)
0.0068

0.0068
0.0068
0.0068
0.0068
0.0068
0.0068
0.0068
0.0068
0.0068
0.0068
0.0068
0.0068
0.0068
0.0068
0.0068

10
(poise)
1194

1194
1194
1194
1194
1194
1194
1194
1194
1194
1194
1194
1194
1194
1194
1194

M
(g/mol) (g/mL)

600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319

01

01

01

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

01

01

0.1

01

01

M
(g/mol)
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319

<K,
313

313
313
313
313
313
313
313
313
313
313
313
313
313
313
313

Q(0-
7167400.64
11360330.02
180045104
28533422.0
45226298
71674006
113603300
180045104
285334220
452262981
716740064
1136033002
1800451042
2853342196
4522629806
7167400643

(G" - clipIM
15067599
25032655
39139773
59429956
88844636
130265141
186692739
211542161
263763917
391262166
401572589
608058445
851149798
875102591
1093523633
1538809699

M

cRT

2602282000
2602282000
2602282000
2602282000
2602282000
2602282000
2602282000
2602282000
2602282000
2602282000
2602282000
2602282000
2602282000
2602282000
2602282000
2602282000

CRT

2602282000
2602282000
2602282000
2602282000
2602282000
2602282000
2602282000
2602282000
2602282000
2602282000
2602282000
2602282000
2602282000
2602282000
2602282000
2602282000

(G-
©T] MICRT
0.005790

0.009620
0.015041
0.022838
0.034141
0.050058
0.071742
0.081291
0.101359
0.150353
0.154316
0.233664
0.327078
0.336283
0.420217
0591331

co(pO-pgMICRT
2.754E-03
4.366E-03
6.919E-03
1.096E-02
1.738E-02
2.754E-02
4.366E-02
6.919E-02
1.096E-01
1.738E-01
2.7154E-01
4.366E-01
6.919E-01
1.096E+00
1.738E+00
2.754E+00
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(v) PEO 4 g/dL - HTAC 6 g/dL (cg'cp= 15) in water at 50 < (Strain = 10%)

G" (dynelem?2)

@(rad/s)
0.10
0.16
0.25
0.40
0.63
1.00
1.59
2.51
3.98
6.31
10.00
15.85
25.12
39.81
63.10
100

Gl
(dynelcm?2)
67.26

89.43
116.8
149.2
188.5
236.6
297.2
374.2
469.7
594.2
753.4
953.4
1203
1519
1920
2424

G' (dynelcm?)

M
(g/mol)

600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319

67.26
89.43
116.8
149.2
188.5
236.6
297.2
374.2
469.7
594.2
753.4
953.4
1203
1519
1920
2424

(g/mL)
0.1

0.1
01
01
01
01
0.1
01
01
01
01
01
01
01
01
01

313
313
313
313
313
313
313
313
313
313
313
313
313
313
313
313

106.3
127.7
156.5
1915
234.8
287.8
352.7
433.8
533.9
653.5
800.4
973.2

1409
1670

G'M
40377456
53686528
70117259
89567595
113160132
142035475
178414807
224639370
281969834
356709550
452280335
572344135
722183757
911884561
1152612480
1455173256

* (poise)

1258
983.6
7173
609.8
477.2
372.6
291.0
228.0
178.6
140.0
109.9
85.95
66.93
52.04
40.32
31.11

CRT

2602282000
2602282000
2602282000
2602282000
2602282000
2602282000
2602282000
2602282000
2602282000
2602282000
2602282000
2602282000
2602282000
2602282000
2602282000
2602282000

G'MIeRT

1.552E-02
2.063E-02
2.694E-02
3.442E-02
4.348E-02
5.458E-02
6.856E-02
8.632E-02
1.084E-01
1.371E-01
1.738E-01
2.199E-01
2.T75E-01
3.504E-01
4.429E-01
5.592E-01
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(dynelcm?)
106.3

1217
156.5
1915
234.8
287.8
352.7
433.8
533.9
653.5
800.4
973.2
1175
1409
1670
1951

(rad/s)
0.10

0.16
0.25
0.40
0.63
1.00
1.59
2.51
3.98
6.31
10.00
15.85
25.12
39.81
63.10
100

(rad/s)
0.10

0.16
0.25
0.40
0.63
1.00
1.59
2.51
3.98
6.31
10.00
15.85
25.12
39.81
63.10
100

(poise)
0.0068

0.0068
0.0068
0.0068
0.0068
0.0068
0.0068
0.0068
0.0068
0.0068
0.0068
0.0068
0.0068
0.0068
0.0068
0.0068

(poise)
0.0068

0.0068
0.0068
0.0068
0.0068
0.0068
0.0068
0.0068
0.0068
0.0068
0.0068
0.0068
0.0068
0.0068
0.0068
0.0068

(poise)
173.3

173.3
173.3
1733
173.3
173.3
173.3
1733
1733
1733
1733
1733
1733
1733
1733
1733

M
(g/mal)
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319

M
(g/mol)
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319

/mL) (1,

0.1
01
0.1
01
01
0.1
01
0.1
0.1
0.1
0.1
01
01
01
0.1
0.1

313
313
313
313
313
313
313
313
313
313
313
313
313
313
313
313

G"-£0 WM
63813501

76660089

93948898

114959463
140952325
172767726
211726041
260408128
320494063
392282708
480454506
584165748
705272281
845686960
1002275145
1170814152

( 0-OsM

10403120.05
16488945.28
26132637.6
414148209
65643688
104031201
164889453
261326376
414148209
656436875
1040312005
1648894528
2613263757
4141482093
6564368753
10403120053

CRT

2602282000
2602282000
2602282000
2602282000
2602282000
2602282000
2602282000
2602282000
2602282000
2602282000
2602282000
2602282000
2602282000
2602282000
2602282000
2602282000

CRT

2602282000
2602282000
2602282000
2602282000
2602282000
2602282000
2602282000
2602282000
2602282000
2602282000
2602282000
2602282000
2602282000
2602282000
2602282000
2602282000

295

(G" - cor|s)MIcRT
0.024522
0.029459
0.036103
0.044176
0.054165
0.066391
0.081362
0.100069
0.123159
0.150746
0.184628
0.224482
0.271021
0.324979
0.385152
0.449918

«'( 0-n )M/CRT
3.998E-03
6.336E-03
1.004E-02
1.591E-02
2.523E-02
3.998E-02
6.336E-02
1.004E-01
1.591E-01
2.523E-01
3.998E-01
6.336E-01
1.004E+00
1.591E+00
2.523E+00
3.998E+00



6.1.2 PEQ 4 g/dL-HTAC 8 g/dL in water

(i) PEO 4 g/dL - HTAC 8 g/dL (c9cp= 2.0) in water at 10 c (Strain = 10%)

®(rad/s) G' (dynelcm?2)
0.10 0.43
0.16 0.55
0.25 0.68
0.40 0.91
0.63 1.03
1.00 1.61
159 2.58
251 4.47
3.98 8.28
6.31 15.50
1000 28.26
15.85 49.08
25.12 82.07
39.81 132.20
63.10 205.40
100.00 . . 306.70
Fgure |os shown in Section 46,1
G' M
(dynelcm2)  (g/mal) (9/mL)
0.43 600,319 0.12
0.55 600,319 0.12
0.68 600,319 0.12
0.91 600,319 0.12
1.03 600,319 0.12
161 600,319 0.12
2.58 600,319 0.12
4.47 600,319 0.12
8.28 600,319 0.12
15.50 600,319 0.12
28.26 600,319 0.12
49.08 600,319 0.12
82.07 600,319 0.12
132.20 600,319 0.12
205.40 600,319 0.12
306.70 600,319 0.12

G" (dyne/cm?2)

1.83
2.68
3.12
5.61
8.32
12.91
19.69
30.07
45.54
67.72
98.83
141.40
197.90
270.50
361.50
473.10

G'M
283 258077
283 328254
283 405335
283 543649
283 620730
283 966514
283 1548223
283 2682225
283 4969441
283 9304945
283 16965015
283 29463657
283 49268180
283 79362172
283 123305523
283 184117837

* (poise)
15.76
15.23
15.06
14.27
13.79
13.01
12.53
12.10
11.63
11.01
10.28
9.44
8.53
7.56
6.59
5.64

CRT

2823434400
2823434400
2823434400
2823434400
2823434400
2823434400
2823434400
2823434400
2823434400
2823434400
2823434400
2823434400
2823434400
2823434400
2823434400
2823434400

G'r=G'M/cRT

9.141E-05
1.163E-04
1.436E-04
1.925E-04
2.198E-04
3.423E-04
5.483E-04
9.500E-04
1.760E-03
3.296E-03
6.009E-03
1.044E-02
1.745E-02
2.81 1E-02
4.367E-02
6.521E-02

296



GII
(dyne/em

183
2.68
3.72
5.61
8.32
1291
19.69
30.07
4554
67.72
98.83
141.40
197.90
270.50
361.50
473.10

(rad/s)
0.10
0.16
0.25
0.40
0.63
1.00
159
251
3.98
6.31
10.00
15.85
25.12
39.81
63.10
100.00

(rad/s)

0.10
0.16
0.25
0.40
0.63
1.00
1.59
251
3.98
6.31
10.00
15.85
25.12
39.81
63.10
100.00

0s
(poise)

0.0115
0.0115
0.0115
0.0115
0.0115
0.0115
0.0115
0.0115
0.0115
0.0115
0.0115
0.0115
0.0115
0.0115
0.0115
0.0115

(poise)
0.0115
0.0115
0.0115
0.0115
0.0115
0.0115
0.0115
0.0115
0.0115
0.0115
0.0115
0.0115
0.0115
0.0115
0.0115
0.0115

M
(9/mol)
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319

(poise)
10.65
10.65
10.65
10.65
10.65
10.65
10.65
10.65
10.65
10.65
10.65
10.65
10.65
10.65
10.65
10.65

(g/mL)

0.12
0.12
0.12
0.12
0.12
0.12
0.12
0.12
0.12
0.12
0.12
0.12
0.12
0.12
0.12
0.12

M
(g/mol)

600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319

(K)
283
283
283
283
283
283
283
283
283
283
283
283
283
283
283
283

G- M

1095492
1605359
2233253
3363841
4990898
7743215
11809339
18034250
27311044
40610041
59260490
84775683
118629710
162111454
216579697
283320552

((0- M

638649
1012259
1604287
2542463
4029878
6386494
10122592
16042872
25424631
40298775
63864937
101225925
160428721
254246313
402987751
638649368

CRT

2823434400
2823434400
2823434400
2823434400
2823434400
2823434400
2823434400
2823434400
2823434400
2823434400
2823434400
2823434400
2823434400
2823434400
2823434400
2823434400

CRT

2823434400
2823434400
2823434400
2823434400
2823434400
2823434400
2823434400
2823434400
2823434400
2823434400
2823434400
2823434400
2823434400
2823434400
2823434400
2823434400

«(

(

291

(6-
IM/CRT
0000388
0.000569
0.000791
0001191
0.001768
0002742
0.004183
0.006387
0.009673
0.014383
0020989
0.030026
0.042016
0.057416
0.076708
0.100346

JMICRT

2.262E-04
3.585E-04
5.682E-04
9.005E-04
1.427E-03
2.262E-03
3.585E-03
5.682E-03
9.005E-03
1.427E-02
2.262E-02
3.585E-02
5.682E-02
9.005E-02
1.427E-01
2.262E-01



(if) PEOC 4 gfdL - HTAC 8 gfdL (cdcp=2.0) in water at 20 ¢ (Strain = 10%)
G" (dynelem?2)

( (radls)

0.10
0.16
0.25
0.40
0.63
1.00
1.59
2.51
3.98
6.31
10.00
15.85
25.12
39.81
63.10
100.00

G
(dynelcm?2)
0.81
0.80
0.75
0.69
0.83
1.08
1.58
2.51
4.55
8.66
16.45
29.76
52.38
88.30
143.20
221.60

G' (dynelcm?2)

M
(g/mol)

600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319

0.81
0.80
0.75
0.69
0.83
1.08
1.58
2.51
4.55
8.66
16.45
29.76
52.38
88.30
143.20
221.60

(g/mL)
0.12
0.12
0.12
0.12
0.12
0.12
0.12
0.12
0.12
0.12
0.12
0.12
0.12
0.12
0.12
0.12

<K>
293
293
293
293
293
293
293
293
293
293
293
293
293
293
293
293

1.44
2.04
2.80
3.93
598
8.96
13.59
20.95
31.93
48.30
72.33
105.70
151.60
212.60
291.60
389.60

G'M
484878
480555
451980
416982
496824
649545
946703
1503799
2733853
5199363
9875248
17865493
31444709
53008168
85965681
133030690

1* (poise)
11.50
11.33
11.14
1052
10.22
9.93
9.23
8.80
8.40
7.78
7.42
6.93
6.39
5.78
5.15
4.48

CRT

2923202400
2923202400
2923202400
2923202400
2923202400
2923202400
2923202400
2923202400
2923202400
2923202400
2923202400
2923202400
2923202400
2923202400
2923202400
2923202400

G'MIeRT

1.659E-04
1.644E-04
1.546E-04
1.426E-04
1.700E-04
2.222E-04
3.239E-04
5.144E-04
9.352E-04
1.779E-03
3.378E-03
6.112E-03
1.076E-02
1.813E-02
2.941E-02
4.551E-02



G!l
(dynelcm?)

1.44
2.04
2.80
3.93
5.98
8.96
13.59
20.95
31.93
48.30
72.33
105.70
151.60
212.60
291.60
389.60

(rad/s)
0.10
0.16
0.25
0.40
0.63
1.00
1.59
2.51
3.98
6.31
10.00
15.85

25.12

39.81

63.10

100.00

(rad/s)
0.10
0.16
0.25
0.40
0.63
1.00
159
2.51
3.98
6.31
10.00
15.85
25.12
39.81
63.10

100.00

Es

(poise)

0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01

(FJ(?Sise)
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01

10
(poise)

7.45
7.45
7.45
7.45
745
7.45
7.45
7.45
7.45
7.45
7.45
7.45
745
7.45
7.45
7.45

M
(g/mol)

600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319

M
(g/mol)
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319

(gimL) (G"-corgM  CcRT
012 293 863259 2923202400
0.12 293 1224300 2923202400
012 293 1679986 2923202400
012 293 2355663 2923202400
012 293 3583118 2923202400
012 293 5375256 2923202400
012 293 8148820 2923202400
012 293 12561603 2923202400
012 293 19144287 2923202400
012 293 28957528 2923202400
0.12 293 43361041 2923202400
012 293 63358568 2923202400
0.12 293 90857560 2923202400
012 293 127388832 2923202400
012 293 174674219 2923202400
0.12 293 233283963 2923202400
ra0lo - )M CRT
446637 2923202400
707920 2923202400
1121953 2923202400
1778063 2923202400
2818282 2923202400
4466373 2923202400
7079202 2923202400
11219530 2923202400
17780632 2923202400
28182816 2923202400
44663734 2923202400
70792018 2923202400
112195299 2923202400
177806323 2923202400
281828159 2923202400
446637336 2923202400

(G Il_
cors)M/cRT

0.000295
0.000419
0.000575
0.000806
0.001226
0.001839
0.002788
0.004297
0.006549
0.009906
0.014833
0.021674
0.031082
0.043579
0.059754
0.079804

ti(00-T| JM/CRT

1.528E-04
2.422E-04
3.838E-04
6.083E-04
9.641E-04
1.528E-03
2.422E-03
3.838E-03
6.083E-03
9.641E-03
1.528E-02
2.422E-02
3.838E-02
6.083E-02
9.641E-02
1.528E-01

299



(iii) PEO 4 g/dL - HTAC 8 g/dL (cdcp= 2.0) in water at 30°C (Strain = 10%)

©(rad/s)

0.10
0.16
0.25
0.40
0.63
1.00
1.59
2.51
3.98
6.31
10.00
15.85
25.12
39.81
63.10
100.00

G
(dynelcm?2)
0.00
0.04
0.13
0.26
0.42
0.79
1.59
3.21
6.62
13.05
24.08
42.97
713.76
121.30
192.10
292.80

G' (dynelcm?)
0.00
0.04
0.13
0.26
0.42
0.79
1.59
3.27
6.62
13.05
24.08
42.97
73.76
121.30
192.10

G" (dynelcm?2)
1.16
1.82
3.02
4.70
1.26
11.40
17.18
2157
42.26
63.63
94.37
136.90
194.20
269.40
365.70
485.00

* (poise)
11.55
11.48
12.03
11.81
11.52
11.43
11.26
11.05
10.74
10.29
9.74
9.05
8.27
7.42
6.55
5.67

M
(g/mol)

600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319

292.80

(g/mL)
0.12
0.12
0.12
0.12
0.12
0.12
0.12
0.12
0.12
0.12
0.12
0.12
0.12
0.12
0.12
0.12

(1)
303
303
303
303
303
303
303
303
303
303
303
303
303
303
303
303

G'M
0
23869
75820
155663
251474
472871
952106
1963043
3975312
7834163
14455682
25795707
44279529
72818695
115321280
175773403

CRT

3022970400
3022970400
3022970400
3022970400
3022970400
3022970400
3022970400
3022970400
3022970400
3022970400
3022970400
3022970400
3022970400
3022970400
3022970400
3022970400

G'M/cRT

0.000E+00
7.896E-06
2.508E-05
5.149E-05
8.319E-05
1.564E-04
3.150E-04
6.494E-04
1.315E-03
2.592E-03
4.782E-03
8.533E-03
1.465E-02
2.409E-02
3.815E-02
5.815E-02
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G
(dynelcrrr)
1.16
1.82
3.02
4,70
1.26
11.40
17.78
21.57
42.26
63.63
94.37
136.90
194.20
269.40
365.70
485.00

(radls)
0.10
0.16
0.25
0.40
0.63
1.00
1.59
251
3.98
6.31
10.00
15.85
25.12
39.82
63.10

100.00

(rad/s)
0.01
0.02
0.03
0.04
0.06
0.10
0.16
0.25
0.40
0.63
1.00
159
2.51
3.98
6.31
10.00

(poise)
0.0082
0.0082
0.0082
0.0082
0.0082
0.0082
0.0082
0.0082
0.0082
0.0082
0.0082
0.0082
0.0082
0.0082
0.0082
0.0082

03
(poise)

0.0082
0.0082
0.0082
0.0082
0.0082
0.0082
0.0082
0.0082
0.0082
0.0082
0.0082
0.0082
0.0082
0.0082
0.0082
0.0082

0
(poise)

9.9
9.9
9.9
9.9
9.9
9.9
9.9
9.9
9.9
9.9
9.9
9.9
9.9
9.9
9.9
9.9

M
(o/mol)  (g/mL)

600,319  0.12
600,319  0.12
600,319  0.12
600,319  0.12
600,319 0.2
600,319  0.12
600,319  0.12
600,319  0.12
600,319  0.12
600,319  0.12
600,319  0.12
600,319 ~ 0.12
600,319 0.12
600,319  0.12
600,319 0.12
600,319 = 0.12

M
(g/mol)

600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319

303
303
303
303
303
303
303
303
303
303
303
303
303
303
303
303

®(0-

G"-( M

693319
1092503
1811639
2818302
4355604
6843144
10672892
16549558
25367521
38195192
56647181
82175869
116569584
161706342
219505597
291105489

M

593824
941210
1491685
2364012
3747027
5938235
9412103
14916848
23640115
37470266
59382355
94121032
149168475
236460537
374702659
593823548

CRT

3022970400
3022970400
3022970400
3022970400
3022970400
3022970400
3022970400
3022970400
3022970400
3022970400
3022970400
3022970400
3022970400
3022970400
3022970400
3022970400

CRT

3022970400
3022970400
3022970400
3022970400
3022970400
3022970400
3022970400
3022970400
3022970400
3022970400
3022970400
2519142000
2519142000
2519142000
2519142000
2519142000

301

(G" - corlM/cRT

0.000229
0.000361
0.000599
0.000932
0.001441
0.002264
0.003531
0.005475
0.008392
0.012635
0.018739
0.027184
0.038561
0.053493
0.072613
0.096298

®( 0- )MIRT

1.964E-04
3.114E-04
4.935E-04
7.820E-04
1.240E-03
1.964E-03
3.114E-03
4.935E-03
7.820E-03
1.240E-02
1.964E-02
3.7136E-02
5.921E-02
9.387E-02
1.487E-01
2.35TE-01



(iv) PEO 4 g/dL - HTAC 8 g/dL (cdep=2.0) in water at 40 ¢ (Strain = 10%)

0 (rad/s)

0.10
0.16
0.25
0.40
0.63
1.00
1.59
2.51
3.98
6.31
10.00
15.85
25.12
39.81
63.10
100.00

G’
(dynelcm?2)
1.06
1.27
1.38
1.80
2.64
4.24
6.89
11.82
28.99
44.20
65.82
100.56
152.80
229.40
337.50
486.40

G1(dynelcm?)
1.06
1.27
1.38
1.80
2.64
4.24
6.89
11.82
28.99
44.20
65.82
100.56
152.80
229.40
337.50
486.60
M
(g/mol) (9/mL)
600,319 0.12
600,319 0.12
600,319 0.12
600,319 0.12
600,319 0.12
600,319 0.12
600,319 0.12
600,319 0.12
600,319 0.12
600,319 0.12
600,319 0.12
600,319 0.12
600,319 0.12
600,319 0.12
600,319 0.12
600,319 0.12

G" (dynelcm?2)

2.16

3.57

5.80

9.01

14.09
21.73
33.06
49.27
72.98
106.3
151.6
211.9
290.8
390.7
514.8
665.8

313
313
313
313
313
313
313
313
313
313
313
313
313
313
313
313

* (poise)

21.63
22.61
23.14
22.13
22.48
21.97
21.18
20.08
18.94
17.65
16.15
1454
12.90
11.25
9.67
8.19

G'M
636338
762405
828440
1080574
1584842
2545353
4136198
7095771
17403248
26534100
39512997
60368079
91728743
137713179
202607663
291995162

CRT

3122738400
3122738400
3122738400
3122738400
3122738400
3122738400
3122738400
3122738400
3122738400
3122738400
3122738400
3122738400
3122738400
3122738400
3122738400
3122738400

G'M/cRT

2.038E-04
2.441E-04
2.653E-04
3.460E-04
5.075E-04
8.151E-04
1.325E-03
2.272E-03
5.573E-03
8.497E-03
1.265E-02
1.933E-02
2.937E-02
4.410E-02
6.488E-02
9.351E-02
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o
(dynelecm?2)
2.16
3.57
5.80
9.01
14.09
21.73
33.06
49.27
72.98
106.30
151.60
211.90
290.80
390.70
514.80
665.80

(rad/

0.10
0.16
0.25
0.40
0.63
1.00
1.59
2.51
3.98
6.31
10.00
15.85
25.12
39.81
63.10
100.00

00063
00063
00063
00068
00068
00068
00063
00063
00068
00068
00063
00063
00068
00068
00068
00068

(poise)

0.0068
0.0068
0.0068
0.0068
0.0068
0.0068
0.0068
0.0068
0.0068
0.0068
0.0068
0.0068
0.0068
0.0068
0.0068
0.0068

o

268
268
268
268
268
268
268
268
268
268
268
268
268
268
268
268

M
(g/mol)
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319

o
600319
600,319
600,319
600,319
600319
600,319
600,319
600319
600319
600319
600319
600319
600319
600,319
600319
600,319

(g/mL)

0.12
0.12
0.12
0.12
0.12
0.12
0.12
0.12
0.12
0.12
0.12
0.12
0.12
0.12
0.12
0.12

(K,

313
313
313
313
313
313
313
313
313
313
313
313
313
313
313
313

L

196144

47123
18040
1237660
19614343

497129

196145428
471229

1961434215

(G" - <arfsM

1298082
2144893
3481425
5409650
8455919
13040850
19840076
29567463
43795030
63788151
90967539
127142894
174470221
234382122
308786636
399284173

CRT

3122738400
3122738400
3122738400
3122738400
3122738400
3122738400
3122738400
3122738400
3122738400
3122738400
3122738400
3122738400
3122738400
3122738400
3122738400
3122738400

(

(G-
IMICRT
0.000416
0.000687
0.001115
0.001732
0.002708
0.004176
0.006353
0.009468
0.014025
0.020427
0.029131
0.040715
0.055871
0.075057
0.098883
0.127863

® s MR

31273340
3122736400
3122736400
31273340
31273340
31273340
31273340
3122736400
3127340
3122736400
31273340
31273340
3127340
31273340
3127340
31273340

6.281E04
0966504
L5E®
20ER
39633
6.81E08
99608
1580
2501ER
3963
6812
99%6ER
1580
2HIEL
3931
628IEL

303



(V) PEQ 4 gldL - HTAC 8 g/dL (cdcp=2.0) in water at 50 ¢ (Strain = 10%)
G" (dynelcm2)

®(rad/s)

0.10
0.16
0.25
0.40
0.63
1.00
1.59
2.51
3.98
6.31
10.00
15.85
25.12
39.81
63.10
100.00

G
(dynelcm?2)
1.08
2.95
5.63
9.66
15.53
24.12
37.09
55.07
80.86
117.50
167.90
238.90
333.50
460.00
624.60
841.20

G' (dyne/cm?2)

1.08
2.95
5.63
9.66
15.53
24.12
317.09
55.07
80.86
117.50
167.90
238.90
333.50
460.00
624.60
841.20

M
(g/mol)

600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319

(g/mL)

0.12
0.12
0.12
0.12
0.12
0.12
0.12
0.12
0.12
0.12
0.12
0.12
0.12
0.12
0.12
0.12

5.82

10.60
16.89
26.19
38.42
54.69
76.71
106.1
1447
194.9
259.0
340.9
442.0
564.7
710.8
886.0

©

323
323
323
323
323
323
323
323
323
323
323
323
323
323
323
323

G'M
649545
1773342
3380997
5796680
9322954
14479694
22265832
33059567
48541794
70537483
100793560
143416209
200206387
276146740
374959247
504988343

* (poise)

59.17
69.42
70.87
70.11
65.67
59.78
53.76
47.58
41.63
36.06
30.87
26.26
22.04

18.30
15.00
12.22

CRT

3222506400
3222506400
3222506400
3222506400
3222506400
3222506400
3222506400
3222506400
3222506400
3222506400
3222506400
3222506400
3222506400
3222506400
3222506400
3222506400

G'M/cRT

2.016E-04
5.503E-04
1.049E-03
1.799E-03
2.893E-03
4.493E-03
6.909E-03
1.026E-02
1.506E-02
2.189E-02
3.128E-02
4.450E-02
6.213E-02
8.569E-02
1.164E-01
1.567E-01
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"
(dynelcm?2)

5.82
10.60
16.89
26.19
38.42
54.69
76.71
106.10
144.70
194.90
259.00
340.90
442.00
564.70
710.80
886.00

(rads)
0.10
0.16
0.25
0.40
0.63
1.00
1.59
2.51
3.98
6.31
10.00
15.85
25.12
39.81
63.10
100.00

(radfs)
0.10
0.16
0.25
0.40
0.63
1.00
1.59
2.51
3.98
6.31
10.00
15.85
25.12
39.81
63.10
100.00

(poise)
0.0057
0.0057
0.0057
0.0057
0.0057
0.0057
0.0057
0.0057
0.0057
0.0057
0.0057
0.0057
0.0057
0.0057
0.0057
0.0057

Ils
(poise)

0.0057
0.0057
0.0057
0.0057
0.0057
0.0057
0.0057
0.0057
0.0057
0.0057
0.0057
0.0057
0.0057
0.0057
0.0057
0.0057

(poise)
64.17
64.17
64.17
64.17
64.17
64.17
64.17
64.17
64.17
64.17
64.17
64.17
64.17
64.17
64.17
64.17

M
(g/mol)

600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319

M
(g/mol)

600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319

(g/mL) (K,
0.12 323
0.12 323
0.12 323
0.12 323
0.12 323
0.12 323
0.12 323
0.12 323
0.12 323
0.12 323
0.12 323
0.12 323
0.12 323
0.12 323
0.12 323
0.12 323

to( 0-ns)M
3851905
6105269
9675985
15334433
24305520
38519048
61052692
96759850
153344332
243055195
385190484
610526917
967598496
1533443317
2430551955
3851904841

(G"-0 5M

3492314
6362839
10138528
15720992
23062097
32828024
46045047
63685250
86852537
116980581
155448403
204594511
265255042
338863917
426490828
531540452

CRT

3222506400
3222506400
3222506400
3222506400
3222506400
3222506400
3222506400
3222506400
3222506400
3222506400
3222506400
3222506400
3222506400
3222506400
3222506400
3222506400

CRT

3222506400
3222506400
3222506400
3222506400
3222506400
3222506400
3222506400
3222506400
3222506400
3222506400
3222506400
3222506400
3222506400
3222506400
3222506400
3222506400
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(6"
OT]YMIcR T

0.001084
0.001975
0.003146
0.004878
0.007157
0.010187
0.014289
0.019763
0.026952
0.036301
0.048238
0.063489
0.082313
0.105155
0.132348
0.164946

((Po-ryM/cRT

1.195E-03
1.895E-03
3.003E-03
4.759E-03
7.542E-03
1.195E-02
1.895E-02
3.003E-02
4.759E-02
7.542E-02
1.195E-01
1.895E-01
3.003E-01
4.759E-01
7.542E-01
1.195E+00



6.1.4 PEQ 8 ¢/dL-HTAC 8 g/dL in water

(i) PEO 8 g/dL - HTAC 8g/dL (cdcp= 1.0) in water at IOC (Strain = 10%)
G" (dynelem?2)

@(rad/s)
0.01
0.0159
0.0251
0.0398
0.0631
0.1
0.1585
0.2512
0.3981
0.6310
1
1.585
2512
3.981
6.31
10
15.85
25.12
39.82
63.10
100

G
(dynelcm?2)
0.4098
0.4491
0.7944
1.410
2.479
4.808
9.244
17.36
32.44
57.70
100.6
168.4
272.0
424.2
638.9
933.1
1317
1815
2448
3240
4951

G' (dynelcm?)

0.4098
0.4491
0.7944
1.410
2479
4.808
9.244
17.36
32.44
57.70
100.6
168.4
272.0
424.2
638.9
933.1
1317
1815
2448
3240
4951

M
( mol)
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319

(g/mL)

0.16
0.16
0.16
0.16
0.16
0.16
0.16
0.16
0.16
0.16
0.16
0.16
0.16
0.16
0.16
0.16
0.16
0.16
0.16
0.16
0.16

4503
6.932
11.06
17.24
26.61
41.01
62.76
95.20
1417
208.0
298.9
419.2
574.2
171.6
1007
1287
1608
1964
2345
2723
3475

<K)
283
283
283
283
283
283
283
283
283
283
283
283
283
283
283
283
283
283
283
283
283

G'M
2.46E+05
2.70E+05
4.TTE+05
8.46E+05
1.49E+06
2.89E+06
5.55E+06
1.04E+07
1.95E+07
3.46E+07
6.04E+07
1.01E+08
163E+08
2.55E+08
3.84E+08
5.60E+08
7.91E+08
1.09E+09
1.47E+09
195E+09
2.97E+09

1* (poise)

452.2
438.3
4414
434.6
423.5
412.9
400.2
385.2
365.1
342.1
315.4
285.1
253.0
2212
189.0
159.0
1311
106.5
85.14
67.07
60.49

CRT

3764579200
3764579200
3764579200
3764579200
3764579200
3764579200
3764579200
3764579200
3764579200
3764579200
3764579200
3764579200
3764579200
3764579200
3764579200
3764579200
3764579200
3764579200
3764579200
3764579200
3764579200

G'MIcRT

6.53E-05
7.16E-05
1.27E-04
2.25E-04
3.95E-04
7.67E-04
1.47E-03
2.17E-03
5.17E-03
9.20E-03
1.60E-02
2.69E-02
4.34E-02
6 76E-02
1.02E-01
1.49E-01
2.10E-01
2.89E-01
3.90E-01
5.17E-01
7.90E-01
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"
(dynelcm?2)

4.503
6.932
11.06
17.24
26.61
41.01
62.76
95.2
1417
208.0
298.9
4192
574.2
771.6
1007
1287
1608
1964
2345
2723
3475

(rad/s)
0.01

0.0159
0.0251
0.0398
0.0631
0.1
0.1585
0.2512
0.3981
0.6310
1
1.585
2.512
3.981
6.31
10
15.85
25.12
39.82
63.1
100

(poise)
0.0115

0.0115
0.0115
0.0115
0.0115
0.0115
0.0115
0.0115
0.0115
0.0115
0.0115
0.0115
0.0115
0.0115
0.0115
0.0115
0.0115
0.0115
0.0115
0.0115
0.0115

M
(g/mol)

600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319

(ginL) -J, (©-OLIM  CRT  cprgM/cRT

0.16
0.16
0.16
0.16
0.16
0.16
0.16
0.16
0.16
0.16
0.16
0.16
0.16
0.16
0.16
0.16
0.16
0.16
0.16
0.16
0.16

283
283
283
283
283
283
283
283
283
283
283
283
283
283
283
283
283
283
283
283
283

2703167
4161302
6639355
10349225
15974053
24618392
37674926
57148635
85062454
124861996
179428445
251642782
344685828
463178657
604477671
772541516
965203529
1178853096
1407473151
1634233016
2085418158

3764579200
3764579200
3764579200
3764579200
3764579200
3764579200
3764579200
3764579200
3764579200
3764579200
3764579200
3764579200
3764579200
3764579200
3764579200
3764579200
3764579200
3764579200
3764579200
3764579200
3764579200

307

(GH-

0.000718
0.001105
0.001764
0.002749
0.004243
0.006539
0.010008
0.015181
0.022595
0.033168
0.047662
0.066845
0.091560
0.123036
0.160570
0.205213
0.256391
0.313143
0.373873
0.434108
0.553958



(rad/s)
0.01

0.0159
0.0251
0.0398
0.0631
0.1
0.1585
0.2512
0.3981
0.6310

1.585
2.512
3.981
6.31
10
15.85
25.12
39.82
63.1
100

(poise)
0.0115

0.0115
0.0115
0.0115
0.0115
0.0115
0.0115
0.0115
0.0115
0.0115
0.0115
0.0115
0.0115
0.0115
0.0115
0.0115
0.0115
0.0115
0.0115
0.0115
0.0115

(poise)
158.5

1585
158.5
158.5
158.5
158.5
158.5
158.5
158.5
158.5
158.5
158.5
158.5
158.5
158.5
158.5
158.5
158.5
158.5
158.5
158.5

M
(g/mol)

600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319

(0- ™
951437
1508027
2390009
3787669
6003565
9514366
15080270
23900087
37876690
60035648
95143658
150802698
239000868
378766902
600356481
951436578
1508026977
2390008685
3788620455
6003564809
9514365783

CRT

3764579200
3764579200
3764579200
3764579200
3764579200
3764579200
3764579200
3764579200
3764579200
3764579200
3764579200
3764579200
3764579200
3764579200
3764579200
3764579200
3764579200
3764579200
3764579200
3764579200
3764579200

“( - MIRT

0.0002527
0.0004006
0.0006349
0.0010061
0.0015948
0.0025273
0.0040058
0.0063487
0.0100613
0.0159475
0.0252734
0.0400583
0.0634867
0.1006133
0.1594751
0.2527338
040058315
0.63486742
1.00638617
1.59475057
2.52733846
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(i) PEO 8 g/dL - HTAC 8 g/dL (cscp= 1.0) in water at 20°c (Strain = 10%)
G" (dyne/cm?2)

@(rad/s)
0.01
0.0159
0.0251
0.0398
0.0631
0.1
0.1585
0.2512
0.3981
0.6310
1
1.585
2.512
3.981
6.31
10
15.85
25.12
39.82
63.10
100

G
(dynelcm?2)
0.2410
0.3211
0.6508
0.8603
1,535
2.903
5512
10.93
20.82
38.91
70.76
1214
202.0
323.7
500.8
750.3
1085
1528
2102
2824
3699

G' (dynelcm?)

0.241

0.3211
06508
0.8603

M
(g/mol)

600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319

1.535
2.903
5512
10.93
20.82
38.91
70.76
1214
202
323.7
500.8
750.3
1085
1528
2102
2824
3699

0.16
0.16
0.16
0.16
0.16
0.16
0.16
0.16
0.16
0.16
0.16
0.16
0.16
0.16
0.16
0.16
0.16
0.16
0.16
0.16
0.16

3.395
5.265
8.426
12.93
20.11
31.31
48.14
73.89
111.4
165.8
242.7
346.1
483
659.4
877
1142
1450
1802
2185
2574
2942

(K)
293
293
293
293
293
293
293
293
293
293
293
293
293
293
293
293
293
293
293
293
293

G'M
1.45E+05
1.93E+05
3.91E+05
5.16E+05
9.21E+05
1.T4E+06
3.31E+06
6.56E+06
1.25E+07
2.34E+07
4.25E+07
7.29E+07
1.21E+08
1.94E+08
3.01E+08
4.50E+08
6.51E+08
9.17E+08
1.26E+09
1.70E+09
2.22E+09

* (poise)
3404
332.8
336.4
3254
319.6
314 4
305.7
297 .4
284.8
269.9
252.8
2314
208.4
184.5
160.1
136.7
1143
94.06
76.13
60.56
47.26

CRT

3897603200
3897603200
3897603200
3897603200
3897603200
3897603200
3897603200
3897603200
3897603200
3897603200
3897603200
3897603200
3897603200
3897603200
3897603200
3897603200
3897603200
3897603200
3897603200
3897603200
3897603200

G'M/cRT

3.T1E-05
4.95E-05
1.00E-04
1.33E-04
2.36E-04
4.47E-04
8.49E-04
1.68E-03
3.21E-03
5.99E-03
1.09E-02
1.87E-02
3.11E-02
4.99E-02
7.71E-02
1.16E-01
1.67E-01
2.35E-01
3.24E-01
4.35E-01
5.70E-01

309



"
(dynelcm?2)

3.395
5.265
8.426
12.93
20.11
3131
48.14
73.89
1114
165.8
242.7
346.1
483.0
659.4
8717.0
1142
1450
1802
2185
2574
2942

(rad/s)
0.01

0.0159
0.0251
0.0398
0.0631
0.1
0.1585
0.2512
0.3981
0.6310

1.585
2512
3.981
6.31
10
15.85
25.12
39.82
63.1
100

(poise)
0.01

0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01

M
(g/mol)

600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319

(g/mL)
0.16

0.16
0.16
0.16
0.16
0.16
0.16
0.16
0.16
0.16
0.16
0.16
0.16
0.16
0.16
0.16
0.16
0.16
0.16
0.16
0.16

«

293
293
293
293
293
293
293
293
293
293
293
293
293
293
293
293
293
293
293
293
293

(G" - cops)M
2038023
3160584
5058137
7761886
12072036
18795388
28898405
44356063
66873147
99529102
145691418
207760891
289938997
395826450
526441883
685504266
870367399

1081624038

1311457968

1544842305

1765538179

CRT

3897603200
3897603200
3897603200
3897603200
3897603200
3897603200
3897603200
3897603200
3897603200
3897603200
3897603200
3897603200
3897603200
3897603200
3897603200
3897603200
3897603200
3897603200
3897603200
3897603200
3897603200

310

(6" -
corjs)M/cRT

0.000523
0.000811
0.001298
0.001991
0.003097
0.004822
0.007414
0.011380
0.017158
0.025536
0.037380
0.053305
0.074389
0.101556
0.135068
0.175878
0.223308
0.277510
0.336478
0.396357
0.452980



(radfs)
0.01

0.0159
0.0251
0.0398
0.0631
0.1
0.1585
0.2512
0.3981
0.6310

1.585
2512
3.981
6.31
10
15.85
25.12
39.82
63.1
100

0Os

(poise)

0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01

(poise)
137.6

137.6
137.6
137.6
137.6
137.6
137.6
137.6
137.6
137.6
137.6
137.6
137.6
137.6
137.6
137.6
137.6
137.6
137.6
137.6
137.6

M
(g/mol)

600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319

il - )M
825979
1309177
2074859
3288222
5211927
8259789
13091766
20748590
32882220
52119269
82507891

130917658

207485903

328822205

521192694

825978912

1309176576

2074859027

3289048028

5211926935

8259789121

CRT

3897603200
3897603200
3897603200
3897603200
3897603200
3897603200
3897603200
3897603200
3897603200
3897603200
3897603200
3897603200
3897603200
3897603200
3897603200
3897603200
3897603200
3897603200
3897603200
3897603200
3897603200

0°( - )MIeRT
0.00021192
0.000335893
0.000532342
0.000843652
0.001337213
0.002119197
0.003358927
0.005323423
0.008436523
0.013372133
0.021191970
0.033589273
0.053234229
0.084365234
0.133721333
0.211919703
0.335892729
0.532342294
0.843864257
1.337213325
2.119197029



(iii) PEO 8 g/dL - HTAC 8 g/dL (cdcp= L.0) in water at 30 ¢ (Strain = 10%)
G" (dynelcm?)

@(rad/s)
0.01
0.01585
0.02512
0.03981
0.0631
0.1
0.1585
0.2512
0.3981
0.631
1
1.585
2.512
3.981
6.31
10
15.85
25.12
39.82
63.1
100

G
(dynelcm?2)
0.1378
0.1975
0.4443
07634
1.775
3.542
1.370
14.25
26.12
47.68
83.65
142.8
232.6
370.3
569.5
844.9
1221
1720
2368
3190
4187

G' (dynelcm?2)

M
(g/mol)

600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319

0.1378
0.1975
0.4443
0.7634
1.775
3.542
7.370
14.25
26.12
47.68
83.65
142.8
232.6
370.3
569.5
844.9
1221
1720
2368
3190
4187

(g/mL)
0.16
0.16
0.16
0.16
0.16
0.16
0.16
0.16
0.16
0.16
0.16
0.16
0.16
0.16
0.16
0.16
0.16
0.16
0.16
0.16
0.16

cf)
303

303
303
303
303
303
303
303
303
303
303
303
303
303
303
303
303
303
303
303
303

3.105
5.501
8.969
14.23
22.19
35.55
55.11
84.04
126.7
188.2
273.3
388.3
542.0
738.9
982.9
1282
1629
2028
2463
2901
3306

G'M
8.27TE+04
1.19E+05
2.67E+05
4.58E+05
1.07E+06
2.13E+06
4.42E+06
8.55E+06
1.5TE+07
2.86E+07
5.02E+07
8.5TE+07
1.40E+08
2.22E+08
3.42E+08
5.07E+08
7.33E+08
1.03E+09
1.42E+09
1.92E+09
2.51E+09

* (poise)
310.8
3473
357.5
358.0
362.2
357.3
350.8
339.3
325.0
307.6
285.8
261.0
234.8
207.6
180.0
153.6
128.5
105.9
85.80
68.33
53.35

cRT

4030627200
4030627200
4030627200
4030627200
4030627200
4030627200
4030627200
4030627200
4030627200
4030627200
4030627200
4030627200
4030627200
4030627200
4030627200
4030627200
4030627200
4030627200
4030627200
4030627200
4030627200

G'MIcRT

2.05E-05
2.94E-05
6.62E-05
1.14E-04
2.64E-04
5.28E-04
1.10E-03
2.12E-03
3.89E-03
7.10E-03
1.25E-02
2.13E-02
3.46E-02
5.52E-02
8.48E-02
1.26E-01
1.82E-01
2.56E-01
3.53E-01
4.75E-01
6.24E-01



o
(dynelcm?2)

3.105
5.501
8.969
14.23
22.79
35.55
55.11
84.04
126.7
188.2
273.3
388.3
542.0
738.9
982.9
1282
1629
2028
2463
2901
3306

(rad/s)
0.01
0.0159
0.0251
0.0398
0.0631
0.1
0.1585
0.2512
0.3981
0.6310

1.585
2.512
3.981
6.31
10
15.85
25.12
39.82
63.1
100

(poise)
0.0082
0.0082
0.0082
0.0082
0.0082
0.0082
0.0082
0.0082
0.0082
0.0082
0.0082
0.0082
0.0082
0.0082
0.0082
0.0082
0.0082
0.0082
0.0082
0.0082
0.0082

M
(g/mol)

600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319

0.16
0.16
0.16
0.16
0.16
0.16
0.16
0.16

«K,
303
303
303
303
303
303
303
303
303
303
303
303
303
303
303
303
303
303
303
303
303

(G" - corjs)M

1863941
3302277
5384137
8542343
13680959
21340848
33082800
50449572
76058458
112976930
164062260
233096065
325360532
443556112
590022483
769559732
977841628
1217323276
1478389678
1741214802
1984162352

CRT

4030627200
4030627200
4030627200
4030627200
4030627200
4030627200
4030627200
4030627200
4030627200
4030627200
4030627200
4030627200
4030627200
4030627200
4030627200
4030627200
4030627200
4030627200
4030627200
4030627200
4030627200

313

(G" -« HM/cRT

0.000462
0.000819
0.001336
0.002119
0.003394
0.005295
0.008208
0.012517
0.018870
0.028030
0.040704
0.057831
0.080722
0.110046
0.146385
0.190928
0.242603
0.302018
0.366789
0.431996
0.492271



(radfs)
0.01

0.01585
0.02512
0.03981
0.0631
0.1
0.1585
0.2512
0.3981
0.631
1
1.585
2512
3.981
6.31
10
15.85
25.12
39.82
63.1
100

(poise)
0.0082

0.0082
0.0082
0.0082
0.0082
0.0082
0.0082
0.0082
0.0082
0.0082
0.0082
0.0082
0.0082
0.0082
0.0082
0.0082
0.0082
0.0082
0.0082
0.0082
0.0082

Oo
(poise)
134.6

134.6
134.6
134.6
134.6
134.6
134.6
134.6
134.6
134.6
134.6
134.6
134.6
134.6
134.6
134.6
134.6
134.6
134.6
134.6
134.6

M
(g/mol)

600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319

0>( 0-ruM
807980.15
1280648.53
2029646.1
3216569.0
5098355
8079801
12806485
20296461
32165690
50983547
80798015
128064853
202964613
321656897
509835473
807980148
1280648534
2029646131
3217376949
5098354733
8079801478

CRT

4030627200
4030627200
4030627200
4030627200
4030627200
4030627200
4030627200
4030627200
4030627200
4030627200
4030627200
4030627200
4030627200
4030627200
4030627200
4030627200
4030627200
4030627200
4030627200
4030627200
4030627200

( 0- M/CcRT
0.00020046
0.000317729
0.000503556
0.000798032
0.001264904
0.002004602
0.003177293
0.005035559
0.007980319
0.012649036
0.020046015
0.031772934
0.050355591
0.079803187
0.126490357
0.200460154
0.317729344
0503555906
0.798232332
1.264903570
2.004601537

314



(iv) PEO 8 g/dL - HTAC 8 g/dL (cdep= 1.0) in water at40 ¢ (Strain = 10%)
G" (dyne/cm?2)

®(radls)
0.01
0.0159
0.0251
0.0398
0.0631
0.1
0.1585
0.2512
0.3981
0.6310
1
1,585
2512
3.981
6.31
10
15.85
25.12
39.82
63.10
100

G
(dynelcm?)
1542
4.479
10.62
20.36
36.15
60.04
95.31
1454
217.1
316.3
459.4
646.1
904.5
1237
1676
2226
2919
3783
4844
6119
7511

G' (dynelcm?)

1.542
4.479
10.62
20.36
36.15
60.04
95.31
1454
217.1
316.3
459.4
646.1
904.5
1237
1676
2226
2919
3783
4844
6119
7511

M
(g/mol)

600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319

(g/mL)
0.16
0.16
0.16
0.16
0.16
0.16
0.16
0.16
0.16
0.16
0.16
0.16
0.16
0.16
0.16
0.16
0.16
0.16
0.16
0.16
0.16

9.741
21.75
38.44
63.42
98.0
1454
207.7
289.7
395.0
532.7
706.2
918.5
1178
1478
1837
2244
2699
3177
3648
4034
4266

(K)
313
313
313
313
313
313
313
313
313
313
313
313
313
313
313
313
313
313
313
313
313

G'M
9.26E+05
2.69E+06
6.38E+06
1.22E+07
2.17TE+07
3.60E+07
5.72E+07
8.73E+07
1.30E+08
1.90E+08
2.76E+08
3.88E+08
5.43E+08
T.43E+08
1.01E+09
1.34E+09
1.75E+09
2.27E+09
2.91E+09
3.67E+09
451E+09

* (poise)
986
1401
1587
1673
1655
1573
1442
1290
1132
982
843
709
591
484
394
316
250.8
196.6
152.3
116.2
86.38

CRT

4163651200
4163651200
4163651200
4163651200
4163651200
4163651200
4163651200
4163651200
4163651200
4163651200
4163651200
4163651200
4163651200
4163651200
4163651200
4163651200
4163651200
4163651200
4163651200
4163651200
4163651200

G'MIcRT

2.22E-04
6.46E-04
1.53E-03
2.94E-03
5.21E-03
8.66E-03
1.37E-02
2.10E-02
3.13E-02
4.56E-02
6.62E-02
9.32E-02
1.30E-01
1.78E-01
2.42E-01
3.21E-01
4.21E-01
545E-01
6.98E-01
8.82E-01
1.08E+00

315



G
(dynelcm?2)
9.741
21.75
38.44
63.42
98.00
145.4
207.7
289.7
395.0
532.7
706.2
918.5
1178
1478
1837
2244
2699
3177
3648
4034
4266

(rad/s)

0.01
0.01585
0.02512
0.03981
0.0631
0.1
0.1585
0.2512
0.3981
0.631

1.585
2512
3.981
6.31
10
15.85
25.12
39.82
63.1
100

(poise)
0.0068
0.0068
0.0068
0.0068
0.0068
0.0068
0.0068
0.0068
0.0068
0.0068
0.0068
0.0068
0.0068
0.0068
0.0068
0.0068
0.0068
0.0068
0.0068
0.0068
0.0068

M
(g/mol)

600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319

(g/mL)

0.16
0.16
0.16
0.16
0.16
0.16
0.16
0.16
0.16
0.16
0.16
0.16
0.16
0.16
0.16
0.16
0.16
0.16
0.16
0.16
0.16

313
313
313
313
313
313
313
313
313
313
313
313
313
313
313
313
343
313
313
313
313

(G" - (01 )1

5847667
13056874
23076160
38072068
58831004
87285974
124685609
173911389
237124380
319787355
423941196
551386531
707165528
887255231
1102760245
1347075014
1620196279
1907110919
2189801160
2421429261
2560552637

CRT

4163651200
4163651200
4163651200
4163651200
4163651200
4163651200
4163651200
4163651200
4163651200
4163651200
4163651200
4163651200
4163651200
4163651200
4163651200
4163651200
4163651200
4163651200
4163651200
4163651200
4163651200

316

(GM-
(0 )MIRT
0.001404
0.003136
0.005542
0.009144
0.014130
0.020964
0.029946
0.041769
0.056951
0.076805
0.101820
0.132429
0.169843
0.213095
0.264854
0.323532
0.389129
0.458038
0.525933
0.581564
0.614978



(rad/s)
0.01
0.01585
0.02512
0.03981
0.0631
01
0.1585
0.2512
0.3981
0.631
1
1.585
2512
3.981
6.31
10
15.85
25.12
39.82
63.1
100

(o)
0.0068
0.0068
0.0068
0.0068
0.0068
0.0068
0.0068
0.0068
0.0068
0.0068
0.0068
0.0068
0.0068
0.0068
0.0068
0.0068
0.0068
0.0068
0.0068
0.0068
0.0068

0
(poise)
218.7
218.7
218.7
218.7
218.7
218.7
218.7
218.7
218.7
218.7
218.7
218.7
218.7
218.7
218.7
218.7
218.7
218.7
218.7
218.7
218.7

M
(g/mol)
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319

ti( 0- M
1312857
2080878
3297896
5226483
8284127
13128568
20808781
32978964
52264830
82841266

131285683

208087808

329789636

522648305

828412661

1312856831

2080878078

3297896360

5227795902

8284126606

13128568313

CRT

4163651200
4163651200
4163651200
4163651200
4163651200
4163651200
4163651200
4163651200
4163651200
4163651200
4163651200
4163651200
4163651200
4163651200
4163651200
4163651200
4163651200
4163651200
4163651200
4163651200
4163651200

o( o JMICRT

0.000315314
0.000499772
0.000792068
0.001255264
0.001989630
0.003153138
0.004997724
0.007920684
0.012552644
0.019896303
0.031531384
0.049977243
0.079206836
0.125526438
0.19896303

0.315313836
0.499772430
0.792068356
1.255579695
1989630305
3.153138359

317



(v) PEO 8 gfdL - HTAC 8 g/dL (cgcp= 10) in water at so°c (Strain = 10%)

G" (dynelcm?2)

( (radls)
0.01
0.0159
0.0251
0.0398
0.0631
01
0.1585
0.2512
0.3981
0.631
1
1.585
2.512
3.981
6.31
10
15.85
25.12
39.82
63.10
100

G’
(dynelcm?2)
144
1514
2395
3305
4303
5514
6854
8401
10140
12100
14170
16610
19170
21860
24760

G' (dyne/cm?2)

M
(g/mol)

600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319

423
919
1485
2081
2777
3584
4503
5557
6758
8103
9624

11260
13090
15010
17220
19550
22200
25000
27810
29690
29660

(g/mL)

0.16
0.16
0.16
0.16
0.16
0.16
0.16
0.16
0.16
0.16
0.16
0.16
0.16
0.16
0.16

m
RIS

323
323
323
323
323
323
323
323
323
323
323
323
323
323

538
1037
1571
2099
2655
3260
3862
4479
5112
5808
6446
7059
7632
8196
8702
9091
9225
9360
9512
9780
9995

G'M
446817432
908882966
1437764005
1984054295
2583172657
3310158966
4114586426
5043279919
6087234660
7263859900
8506520230
9971298590

11508115230
13122973340
14863898440

* (poise)
68400
87420
86080
74240
60880
48450
37430
28410
21290
15800
11580
8385
6031
4297
3058
2156
1517
1055
123
477
298

CRT

4296675200
4296675200
4296675200
4296675200
4296675200
4296675200
4296675200
4296675200
4296675200
4296675200
4296675200
4296675200
4296675200
4296675200
4296675200

G'M/cRT

0.103991438
0.211531690
0.334622455
0.461765017
0.601202683
0.770400091
0.957621006
1.173763360
1416731397
1690576914
1.979791312
2.320701036
2.678376813
3.054215813
3459395404
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(dynelcm?) (radls)

916
1644
2437
3190
3986
4798
5617
6518
7369
8261
9153
9876
10710
11360
11870

(radls)
0.01
0.01585
0.02512
0.03981
0.0631
0.1
0.1585
0.2512
0.3981
0.631
1
1.585
2512
3.981
6.31
10

0.01
0.01585
0.02512
0.03981

0.0631
0.1
0.1585
0.2512
0.3981
0.631
1

1.585

2.512

3.981

6.31

(poise)
0.0057
0.0057
0.0057
0.0057
0.0057
0.0057
0.0057
0.0057
0.0057
0.0057
0.0057
0.0057
0.0057
0.0057
0.0057
0.0057

(o)
0.0057
0.0057
0.0057
0.0057
0.0057
0.0057
0.0057
0.0057
0.0057
0.0057
0.0057
0.0057
0.0057
0.0057
0.0057

(poise)
7125
112.5
7125
1125
7125
7125
1125
7125
1125
1125
1125
7125
1125
7125
1125
1125

M
(g/mol)
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319

M
(g/mol)
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319

mL) (K,

0.16
0.16
0.16
0.16
0.16
0.16
0.16
0.16
0.16
0.16
0.16
0.16
0.16
0.16
0.16

323
323
323
323
323
323
323
323
323
323
323
323
323
323
323

® 0-0sM
4277239
6779423
10744424
17027687
26989376
427723817
67794233
107444235
170276871
269893759
427723866
677942327
1074442351

1702768709
2698937592
4277238657

G"- M

549772106
986924382
1462977317
1915017474
2392871318
2880330220
3371991281
3912878382
4423749349
4959233100
5494716385
59268745020
6429407894
6619610218
7125764938

CRT

4296675200
4296675200
4296675200
4296675200
4296675200
4296675200
4296675200
4296675200
4296675200
4296675200
4296675200
4296675200
4296675200
4296675200
4296675200
5038284000

CRT

4296675200
4296675200
4296675200
4296675200
4296675200
4296675200
4296675200
4296675200
4296675200
4296675200
4296675200
4296675200
4296675200
4296675200
4296675200

319

(c"-

SIYMICRT
0.127953
0.229695
0.340491
0.445698
0.556912
0.670363
0.784791
0.910676
1.029575
1154202
1.278830
1.379845
1.496368
1587183
1658437

co(no-ngM/cRT

0.000995476
0.001577830
0.002500637
0.003962991
0.006281456
0.009954764
0.015778301
0.025006367
0.039629915
0.062814559
0.099547638
0.157783006
0.250063666
0.396299145
0.628145593
0.848947510
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GR'and GR"

Figure 6.1 The reduced moduli (Gr’ and Gr”) as a function of reuced frequency (af) for
PEQ (8 g/dL)-HTAC (8 g/dL) (cgcp= L0) at different temperatures: (O) 10°C, ( ) 20°C; (A)
X°C; (V) 40°C; and (0) 50C. The open symbols refer to Gr’ and the closed symbols
represent Gr”,

VVVVVvvvv
v

v
BBBBABBBARALYY
A

Complex viscosity (poise)
<

le+l T o r——

T
0.01 0.1 1 10 100

Frequency (rad/sec)

Figure 6.2 The complex viscosity as a function of frequency for PEO-HTAC at cdcp= L0 at
different temperatures.



6.15PEQ 8 g/dL-HTAC 12 g/dL in water
(I)PEO 8 g/dL - HTAC 12 g/dL (cgcp= 15) in water at 10C (Strain = 10%)

Q(rad/s)
0.01
0.0159
0.0251
0.0398
0.0631
0.1
0.1585
0.2512
0.3981
0.6310
1
1.585
2.512
3.981
6.31
10
15.85
25.12
39.82
63.10
100

G' (dynelcm?2)
0.1573
0.0649
0.4753
1.035
2.193
4.858
10.15
19.77
38.09
70.18

1235
207.2
334.1
518.2
778.9
1131
1592
2190
2941
3869
4951

Figure is shown in Section 4.6.1.

G
(dynelcm?2)
0.1573
0.0649
0.4753
1.035
2.193
4.858
10.15
19.77
38.09
70.18
123.5
207.2
334.1
518.2
778.9
1131
1592
2190
2941
3869
4951

M
(g/mol) (9/mL)
600,319 0.2
600,319 0.2
600,319 0.2
600,319 0.2
600,319 0.2
600,319 0.2
600,319 0.2
600,319 0.2
600,319 0.2
600,319 0.2
600,319 0.2
600,319 0.2
600,319 0.2
600,319 0.2
600,319 0.2
600,319 0.2
600,319 0.2
600,319 0.2
600,319 0.2
600,319 0.2
600,319 0.2

G" (dynelcm?2)
5.002
7.823
12.66
19.79
31.09
48.7
75.02
114.1
170.9
250.2
359.4
504.3
688.9
917.9
1195
1522
1893
2301
2728
3134
3475

283
283
283
283
283
283
283
283
283
283
283
283
283
283
283
283
283
283
283
283
283

G'M
9.44E+04
3.90E+04
2 85E+05
6.21E+05
1.32E+06
2.92E+06
6.09E+06
1.19E+07
2.29E+07
4.21E+07
T41E+07
124E+08
2 01E+08
3.11E+08
4.68E+08
6.79E+08
9.56E+08
1.31E+09
L77E+09
2.32E+09
2.97E+09

* (poise)
500 5
493.6
504.3
497.9
494.0
489.5
477.6
460.9
439.9
411.8
380.0
344.0
304.8
264.8
226.0
189.6
156.0
126.5
100.7
78.91
60.49

CRT

4705724000
4705724000
4705724000
4705724000
4705724000
4705724000
4705724000
4705724000
4705724000
4705724000
4705724000
4705724000
4705724000
4705724000
4705724000
4705724000
4705724000
4705724000
4705724000
4705724000
4705724000

G'M/IcRT

2.01E-05
8.28E-06
6.06E-05
1.32E-04
2.80E-04
6.20E-04
1.29E-03
2.52E-03
4.86E-03
8.95E-03
1.58E-02
2.64E-02
4.26E-02
6.61E-02
9.94E-02
1.44E-01
2.03E-01
2.79E-01
3.75E-01
4.94E-01
6.32E-01
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(dynefcm2) (rad/s) (poise)

5.002
1.823
12.66
19.79
31.09
48.70
75.02
1141
170.9
250.2
359.4
504.3
688.9
917.9
1195
1522
1893
2301
2128
3134
3475

0.01
0.01585
0.02512
0.03981
0.0631
01
0.1585
0.2512
0.3981
0.631

1
1.585
2512
3.981
6.31
10
15.85
25.12
39.82
63.10
100

0.0115
0.0115
0.0115
0.0115
0.0115
0.0115
0.0115
0.0115
0.0115
0.0115
0.0115
0.0115
0.0115
0.0115
0.0115
0.0115
0.0115
0.0115
0.0115
0.0115
0.0115

M
(g/mol)
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319

(g/mL)
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2

«

283
283
283
283
283
283
283
283
283
283
283
283
283
283
283
283
283
283
283
283
283

G"-( M

3002727
4696186
7599865
11880038
18663482
29234845
45034837
68494664
102591769
150195458
215747745
302729929
413542417
551005327
117337643
913616481
1136294444
1381160599
1637395328
1880964125
2085418158

CRT

4705724000
4705724000
4705724000
4705724000
4705724000
4705724000
4705724000
4705724000
4705724000
4705724000
4705724000
4705724000
4705724000
4705724000
4705724000
4705724000
4705724000
4705724000
4705724000
4705724000
4705724000
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(G" - <alyMIcRT

0.000638
0.000998
0.001615
0.002525
0.003966
0.006213
0.009570
0.014556
0.021801
0.031918
0.045848
0.064332
0.087881
0.117093
0.152439
0.194150
0.241471
0.293507
0.347958
0.399718
0.443166



(radls)
0.01
0.0159
0.0251
0.0398
0.0631
01
0.1585
0.2512
0.3981
0.6310

1.585
2512
3.981
6.31
10
15.85
25.12
39.82
63.10
100

(poise)
0.0115
0.0115
0.0115
0.0115
0.0115
0.0115
0.0115
0.0115
0.0115
0.0115
0.0115
0.0115
0.0115
0.0115
0.0115
0.0115
0.0115
0.0115
0.0115
0.0115
0.0115

0
(poise)

188.8
188.8
188.8
188.8
188.8
188.8
188.8
188.8
188.8
188.8
188.8
188.8
188.8
188.8
188.8
188.8
188.8
188.8
188.8
188.8
188.8

M
(g/mal)
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319

< 0-0sM
1133333
1796333
2846933
4511800
7151333
11333332
17963332
28469331
45117996
71513327
113333324
179633318
284693309
451179961
715133271
1133333235
1796333178
2846933087
4512932943
7151332715
11333332353

CRT

4705724000
4705724000
4705724000
4705724000
4705724000
4705724000
4705724000
4705724000
4705724000
4705724000
4705724000
4705724000
4705724000
4705724000
4705724000
4705724000
4705724000
4705724000
4705724000
4705724000
4705724000
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0)(rio-n)M/cRT

0.000240841
0.000381734
0.000604994
0.00095879

0.001519709
0.002408414
0.003817336
0.006049936
0.009587897
0.015197093
0.024084142
0.038173365
0.060499364
0.095878968
0.151970934
0.240841417
0.381733646
0.604993639
0.959030522
1519709340
2408414168



(i) PEQ s g/dL - HTAC 12 g/dL (cgcp= 15) in water at 20°c (Strain = 10%)

Q(rad/s)
0.01
0.0159
0.0251
0.0398
0.0631
01
0.1585
0.2512
0.3981
0.6310
1
1.585
2.512
3.981
6.31
10
15.85
25.12
39.82
63.10
100

Gl

(dynelecm?2)

0.0131
0.1209
0.2024
0.5708
1.079
2.853
6.072
12.43
24.93
47.84
86.78
150.9
251.9
403.0
619.2
920.6
1324
1858
2545
3408
4440

G' (dynelcm?)
0.01312
0.1209
0.2024
0.5708

1.079
2.853
6.072
12.43
24.93
47.84
86.78
150.9
251.9
403.0
619.2
920.6
1324
1858
2545
3408
4440

M
(g/mol)

600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319

G" (dynelcm?2)

3.845

5.896

9.394

15.20

23.88

37.53

58.21

89.75

135.7

202.3

294.7

420.6

584.3

792.8

1053

1361

1722

2126

2565

2998

3385

(g/mL) <>
0.2 293
0.2 293
0.2 293
0.2 293
0.2 293
0.2 293
0.2 293
0.2 293
0.2 293
0.2 293
0.2 293
0.2 293
0.2 293
0.2 293
0.2 293
0.2 293
0.2 293
0.2 293
0.2 293
0.2 293
0.2 293

* (poise)

385
3172
374
382
379
376
369
361
347
329
307
282
253
223
194
164
137
112
90.8
71.9
55.8

G'M
7.88E+03
7.26E+04
1.22E+05
3.43E+05
6.48E+05
1.71E+06
3.65E+06
7.46E+06
1.50E+07
2.87TE+07
5.21E+07
9.06E+07
1.51E+08
2.42E+08
3.7T2E+08
5.53E+08
7.95E+08
1.12E+09
1.53E+09
2.05E+09
2.67TE+09

CRT

4872004000
4872004000
4872004000
4872004000
4872004000
4872004000
4872004000
4872004000
4872004000
4872004000
4872004000
4872004000
4872004000
4872004000
4872004000
4872004000
4872004000
4872004000
4872004000
4872004000
4872004000

G'M/cRT

1.62E-06
1.49E-05
2.49E-05
7.03E-05
1.33E-04
3.52E-04
7.48E-04
1.53E-03
3.07E-03
5.89E-03
1.07E-02
1.86E-02
3.10E-02
4.97E-02
7.63E-02
1.13E-01
1.63E-01
2.29E-01
3.14E-01
4.20E-01
5.47E-01

324



(dyne/cm2)
3.845
5.896
9.394
15.20
23.88
31.53
58.21
89.75
1357
202.3
294.7
420.6
584.3
7192.8
1053
1361
1722
2126
2565
2998
3385

(rad/s)
0.01
0.0159
0.0251
0.0398
0.0631
0.1
0.1585
0.2512
0.3981
0.6310
1
1.585
2512
3981
6.31
10
15.85
25.12
39.82
63.1
100

(poise)
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01

M
(g/mol)
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319

(g/mL)
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2

(K,
293
293
293
293
293
293
293
293
293
293
293
293
293
293
293
293
293
293
293
293
293

(6" - (UT9M
2308167
3539386
5639246
9124610
14335239
22529312
34943617
53877122
81460898
121440746
176908006
252484656
350751312
475909005
632098027
816974127
1033654167
1276127394
1539579188
1799377561
2031479496

CRT

4872004000
4872004000
4872004000
4872004000
4872004000
4872004000
4872004000
4872004000
4872004000
4872004000
4872004000
4872004000
4872004000
4872004000
4872004000
4872004000
4872004000
4872004000
4872004000
4872004000
4872004000

mryM/cRT
0.000474
0.000726
0.001157
0.001873
0.002942
0.004624
0.007172
0.011059
0.016720
0.024926
0.036311
0.051824
0.071993
0.097682
0.129741
0.167687
0.212162
0.261931
0.316005
0.369330
0.416970

325



(radls)
0.01
0.0159
0.0251
0.0398
0.0631
01
0.1585
0.2512
0.3981
0.6310

1.585
2512
3.981
6.31
10
15.85
25.12
39.82
63.1
100

(poise)

0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01

1
(poga

164.7
164.7
164.7
164.7
164.7
164.7
164.7
164.7
164.7
164.7
164.7
164.7
164.7
164.7
164.7
164.7
164.7
164.7
164.7
164.7
164.7

M
(g/mol)
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319

(0- M
988665.36
1567034.60
2483521 4
3935876.8
6238478
9886654
15670346
24835274
39358768
62384784
98866536
156703460
248352739
393587680
623847843
988665361
1567034597
2483521387
3936865468
6238478429
9886653611

CRT

4872004000
4872004000
4872004000
4872004000
4872004000
4872004000
4872004000
4872004000
4872004000
4872004000
4872004000
4872004000
4872004000
4872004000
4872004000
4872004000
4872004000
4872004000
4872004000
4872004000
4872004000

326

(0(pG-rj)M/CRT

0.000202928
0.000321641
0.000509755
0.000807856
0.001280475
0.002029279
0.003216407
0.005097548
0.008078558
0.012804748
0.020292786
0.032164066
0.050975479
0.080785582
0.128047482
0.202927863
0.321640663
0.509754792
0.808058751
1.280474817
2029278632
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(il) PEO 8 g/L - HTAC 12 g/dL (cgcp= 15) in water at 30°c (Strain = 10%)

W(radls) G' (dyne/cm?) G" (dyne/cm?2) * (poise)

0.01 1.193 8.439 852.3

0.0159 2536 14.12 905.4

0.0251 3.779 21.86 883.1

0.0398 6.733 33.57 860.0

0.0631 1111 50.98 826.8

01 18.77 75.89 781.7

0.1585 30.71 111.6 730.3

0.2512 50.50 162.4 676.9

0.3981 81.40 233. 620.3

0.6310 129.9 328.6 560.0
1 205.5 457.9 501.9

1.585 315.6 624 441.2

2512 476.2 836 383.0

3.981 701 1097 327.0

6.31 1012 1413 2755
10 1426 1786 228.6

15.85 1965 2207 186.4

25.12 2658 2673 150.1

39.82 3539 3158 119.1

63.10 4623 3607 92.93

100 5873 3952 70.79

G' M . :

(dynelem?)  (gmol)  (g/mL) -2 CRT G MIRT
1.19E+00 600,319 0.2 303 7.16E+05 5038284000  1.42E-04
254E+00 600,319 0.2 303 152E+06 5038284000  3.02E-04
3.78E+00 600,319 0.2 303 2.27E+06 5038284000  4.50E-04
6.73E+00 600,319 0.2 303 4.04E+06 5038284000  8.02E-04
1.11E+01 600,319 0.2 303 6.67E+06 5038284000  1.32E-03
1.88E+01 600,319 0.2 303 1.13E+07 5038284000  2.24E-03
3.07E+01 600,319 0.2 303 1.84E+07 5038284000  3.66E-03
5.05E+01 600,319 0.2 303 3.03E+07 5038284000  6.02E-03
8.14E+01 600,319 0.2 303 4.89E+07 5038284000  9.70E-03
1.30E+02 600,319 0.2 303 7.80E+07 5038284000  1.55E-02
2.06E+02 600,319 0.2 303 1.23E+08 5038284000  2.45E-02
3.16E+02 600,319 0.2 303 1.89E+08 5038284000  3.76E-02
476E402 600,319 0.2 303 2.86E+08 5038284000  5.67E-02
7.01E+02 600,319 0.2 303 4.20E+08 5038284000  8.35E-02
1.01E+03 600,319 0.2 303 6.08E+08 5038284000  1.21E-01
1.43E+03 600,319 0.2 303 8.56E+08 5038284000  1.70E-01
1.97E+03 600,319 0.2 303 L1.18E+09 5038284000  2.34E-01
2.66E+03 600,319 0.2 303 1.60E+09 5038284000  3.17E-01
354E403 600,319 0.2 303 2.12E+09 5038284000  4.22E-01
462E+03 600,319 0.2 303 2.78E+09 5038284000  5.51E-01

5.87E+03 600,319 0.2 303 3.53E+09 5038284000 7.00E-01



(dyne/cm2)
8.44E+00
141E+01
2.19E+01
3.36E+01
5.10E+01
7.59E+01
112E+02
1.62E+02
2.33E+02
3.29E+02
4.58E+02
6.24E+02
8.36E+02
1.10E+03
141E+03
1.79E+03
221 E+03
2.67E+03
3.16E+03
3.61E+03
3.95E+03

(rad/s)
0.0
0.0159
0.0251
0.0398
0.0631
01
0.1585
0.2512
0.3981
0.6310
1
1,585
2512
3.981
6.310
10
15.85
25.12
39.82
63.10
100

(poise)
0.0082
0.0082
0.0082
0.0082
0.0082
0.0082
0.0082
0.0082
0.0082
0.0082
0.0082
0.0082
0.0082
0.0082
0.0082
0.0082
0.0082
0.0082
0.0082
0.0082
0.0082

M
(g/mol)
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319

(g/mL)
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
02
02
0.2
0.2
0.2
0.2
0.2
0.2

(K,
303
303
303
303
303
303
303
303
303
303
303
303
303
303
303
303
303
303
303
303
303

(G" - corUM

5066043
8476426
13122850
20152513
30603952
45557717
66994820
97490569
139992431
197261717
274881147
374591254
501854318
658530346
848219685
1072120508
1324826010
1604529031
1895611383
2165040016
2371968426

CRT

5038284000
5038284000
5038284000
5038284000
5038284000
5038284000
5038284000
5038284000
5038284000
5038284000
5038284000
5038284000
5038284000
5038284000
5038284000
5038284000
5038284000
5038284000
5038284000
5038284000
5038284000

328

(G" - AMYMICRT

0.001006
0.001682
0.002605
0.004000
0.006074
0.009042
0.013297
0.019350
0.027786
0.039153
0.054558
0.074349
0.099608
0.130705
0.168355
0.212795
0.262952
0.318467
0.376241
0.429718
0.470789



(radls)
0.01
0.0159
0.0251
0.0398
0.0631
0.1
0.1585
0.2512
0.3981
0.6310

1.585
2512
3.981
6.31
10
15.85
25.12
39.82
63.1
100

(poise)

0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01

0o
(poise)

164.7
164.7
164.7
164.7
164.7
164.7
164.7
164.7
164.7
164.7
164.7
164.7
164.7
164.7
164.7
164.7
164.7
164.7
164.7
164.7
164.7

M
(g/mol)
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319

(0- M

988665.36
1567034.60
2483527 4
3935876.8
6238478
9886654
15670346
24835274
39358768
62384784
98866536
156703460
248352739
393587680
623847843
988665361
1567034597
2483527387
3936865468
6238478429
9886653611

CRT

4872004000
4872004000
4872004000
4872004000
4872004000
4872004000
4872004000
4872004000
4872004000
4872004000
4872004000
4872004000
4872004000
4872004000
4872004000
4872004000
4872004000
4872004000
4872004000
4872004000
4872004000
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@(no-TigM/cRT

0.000202928
0.000321641
0.000509755
0.000807856
0.001280475
0.002029279
0.003216407
0.005097548
0.008078558
0.012804748
0.020292786
0.032164066
0.050975479
0.080785582
0.128047482
0.202927863
0.321640663
0.509754792
0.808058751
1280474817
2.029278632



(iv) PEO 8 g/dL - HTAC 12 g/dL (cdcp= 15) in water at 40 ¢ (Strain = 10%)

G" (dyne/cm?2)

@ (rad/s)
0.01
0.0159
0.0251
0.0398
0.0631
0.1
0.1585
0.2512
0.3981
0.6310
1
1.585
2.512
3.981
6.310
10
15.85
25.12
39.82
63.10
100

G
(dynelcm?2)
23.96
4237
77.69
1136
159.7
237.1
325.9
441.9
580.8
172.1
994.1
1288
1671
2125
2692
3396
4240
5278
6524
7996
9566

G' (dyne/cm?2)

M
(g/mol)

600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,3.19
600,319
600,319
600,319
600,319
600,319
600,319

23.96
42.37
717.69
113.6
159.7
237.1
325.9
441.9
580.8
1721
994.1
1288
1671
2125
2692
3396
4240
5278
6524
7996
9566

(g/mL)

0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2

123.7
212.3
3004
380.0
451.5
570.1
670.4
809.1
948.3
1147
1354
1606
1926
2265
2641
3078
3548
4050
4493
4806
4929

<K)
S
B3
313
313
313
313
313
313
313
313
313
313
313
313
313
313
313
313
313
313
313

G'M
1.44E+07
2.54E+07
4.66E+07
6.82E+07
9.59E+07
1.42E+08
1.96E+08
2.65E+08
3.49E+08
4.64E+08
5.97E+08
7.73E+08
1.00E+09
1.28E+09
1.62E+09
2.04E+09
2.55E+09
3.1TE+09
3.92E+09
4.80E+09
5.T4E+09

* (poise)
12600
13660
12350
9963
7589
6174
4703
3670
2793
2191
1680
1299
1015
780.1
597.6
458.3
348.8
264.8
198.9
147.8
107.6

CRT

5204564000
5204564000
5204564000
5204564000
5204564000
5204564000
5204564000
5204564000
5204564000
5204564000
5204564000
5204564000
5204564000
5204564000
5204564000
5204564000
5204564000
5204564000
5204564000
5204564000
5204564000

G'M/IcRT

2.76E-03
4.89E-03
8.96E-03
1.31E-02
1.84E-02
2.13E-02
3.76E-02
5.10E-02
6.70E-02
8.91E-02
1.15E-01
1.49E-01
1.93E-01
2.45E-01
3.11E-01
3.92E-01
4.89E-01
6.09E-01
7.53E-01
9.22E-01
1.10E+00

330



"
(dynelcm?2)

123.7
212.3
300.4
380.0
451.5
570.1
670.4
809.1
948.3
1147
1354
1606
1926
2265
2641
3078
3548
4050
4493
4806
4929

(rad/s) (poise) (g/mol) (g/mL)

0.01
0.0159
0.0251
0.0398
0.0631

0.1
0.1585
0.2512
0.3981
0.6310

1
1.585
2.512
3.981
6.310
10
15.85
25.12
39.82
63.10
100

0Os

0.0068
0.0068
0.0068
0.0068
0.0068
0.0068
0.0068
0.0068
0.0068
0.0068
0.0068
0.0068
0.0068
0.0068
0.0068
0.0068
0.0068
0.0068
0.0068
0.0068
0.0068

M

600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319

0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2

313
313
313
313
313
313
313
313
313
313
313
313
313
313
313
313
313
313
313
313
S

(G" - (01IYM

74259419
127447659
180335725
228121057
271043771
342241454
402453211
485717077
569280883
688563317
812827844
964105844
1156204140
1359706284
1585416721
1847741060
2129867110
2431189406
2697070715
2884875529
2958564134

CRT

5204564000
5204564000
5204564000
5204564000
5204564000
5204564000
5204564000
5204564000
5204564000
5204564000
5204564000
5204564000
5204564000
5204564000
5204564000
5204564000
5204564000
5204564000
5204564000
5204564000
5204564000

(G" - cor|s)M [cRT

0.01427
0.02449
0.03465
0.04383
0.05208
0.06576
0.07733
0.09333
0.10938
0.13230
0.15618
0.18524
0.22215
0.26125
0.30462
0.35502
0.40923
0.46713
0.51821
0.55430
0.56846
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(radls)
0.01
0.0159
0.0251
0.0398
0.0631
0.1
0.1585
0.2512
0.3981
0.6310

1.585
2512
3.981
6.310
10
15.85
25.12
39.82
63.10
100

(poise)
0.0068
0.0068
0.0068
0.0068
0.0068
0.0068
0.0068
0.0068
0.0068
0.0068
0.0068
0.0068
0.0068
0.0068
0.0068
0.0068
0.0068
0.0068
0.0068
0.0068
0.0068

0
(poise)

237.3
237.3
2373
2373
237.3
2373
2373
2373
2373
2373
237.3
2373
2313
2373
2373
2373
2373
2373
2373
231.3
231.3

M
(g/mol)

600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319

fflno- M
1424516
2257858
3578385
5670999
8988697
14245162
22578581
35783846
56709989
89886970
142451617

225785812

357838461

567099885
898869700

1424516165

2257858122

3578384607

5672423370

8988697003

14245161653

CRT

5038284000
5038284000
5038284000
5038284000
5038284000
5038284000
5038284000
5038284000
5038284000
5038284000
5038284000
5038284000
5038284000
5038284000
5038284000
5038284000
5038284000
5038284000
5038284000
5038284000
5038284000

i>(0c0s)M [cRT

0.00028
0.00045
0.00071
0.00113
0.00178
0.00283
0.00448
0.00710
0.01126
0.01784
0.02827
0.04481
0.07102
0.11256
0.17841
0.28274
0.44814
0.71024
1.12586
1.78408
2.82738



(v) PEO 8 gfdL - HTAC 12 g/dL (cdcp= 15) in water at 50°c (Strain = 10%)

@(rad/s)
0.01
0.0159
0.0251
0.0398
0.0631
0.1
0.1585
0.2512
0.3981
0.6310
1
1.585
2.512
3.981
6.310
10

G
(dyne/cm2)
705
1393
2121
2914
3821
4863
6107
7482
9037
10710
12690
14820
17090
19570
22250
25210

G' (dynelcm?)

705.1

1393

2121

2914

3821

4863

6107

7482

9037

10710

12690

14820

17090

19570

22250

25210

M

(g/mol) (g/mL)
600,319 0.2
600,319 0.2
600,319 0.2
600,319 0.2
600,319 0.2
600,319 0.2
600,319 0.2
600,319 0.2
600,319 0.2
600,319 0.2
600,319 0.2
600,319 0.2
600,319 0.2
600,319 0.2
600,319 0.2
600,319 0.2

G" (dyne/cm2)

961
1678
2396
3125
3901
4695
5515
6349
7183
8120
8877
9691
10480
11060
11630
11950

(K>
323
323
323
323
323
323
323
323
323
323
323
323
323
323
323
323

* (poise)
119200
137600
127400
107300
86540
67590
51910
39070
29000
21300
15490
11170
7981
5646
3979
2790

G'M
4.23E+08
8.36E+08
1.27E+09
1.75E+09
2.29E+09
2.92E+09
3.67E+09
4.49E+09
5.43E+09
6.43E+09
7.62E+09
8.90E+09
1.03E+10
1.17E+10
1.34E+10
1.51E+10

CRT

5370844000
5370844000
5370844000
5370844000
5370844000
5370844000
5370844000
5370844000
5370844000
5370844000
5370844000
5370844000
5370844000
5370844000
5370844000
5370844000

G'M/IcRT

7.88E-02
1.56E-01
2.37TE-01
3.26E-01
4.27E-01
5.44E-01
6.83E-01
8.36E-01
1.01E+00
1.20E+00
1.42E+00
1.66E+00
1.91E+00
2.19E+00
2.49E+00
2.82E+00

333



"
(dynelcm?2)

961
1678
2396
3125
3901
4695
5515
6349
7183
8120
8877
9691
10480
11060
11630
11950

(radls)
0.01
0.0159
0.0251
0.0398
0.0631
0.1
0.1585
0.2512
0.3981
0.6310

1.585
2512
3.981
6.310
10

(radls)
0.01
0.0159
0.0251
0.0398
0.0631
0.1
0.1585
0.2512
0.3981
0.6310
1
1.585
2.512
3.981
6.310
10

(poise)
0.0057
0.0057
0.0057
0.0057
0.0057
0.0057
0.0057
0.0057
0.0057
0.0057
0.0057
0.0057
0.0057
0.0057
0.0057
0.0057

(poise)
0.0057
0.0057
0.0057
0.0057
0.0057
0.0057
0.0057
0.0057
0.0057
0.0057
0.0057
0.0057
0.0057
0.0057
0.0057
0.0057

M
(g/mol)

600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319

(poise)
592
592
592
592
592
592
592
592
592
592
592
592
592
592
592
592

(g/mL)
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2

M

<K,
323
323
323
323
323
323
323
323
323
323
323
323
323
323
323
323

(g/mol)
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319

(G" - (Or|s)M

577026589
1007335228
1438364238
1875996739
2341844203
2818497363
3310758743
3811424471
4312090015
4874588121
5329028341
5817686005
6291334524
6639514518
6981688378
7173777832

( 0-0s)M

3553854
5632859
8927282
14147894
22424820
35538543
56328590
89272819
141478938
224248204
355385426
563285900
892728191
1414789382
2242482039
3553854262

¢RT (G"

5370844000
5370844000
5370844000
5370844000
5370844000
5370844000
5370844000
5370844000
5370844000
5370844000
5370844000
5370844000
5370844000
5370844000
5370844000
5370844000

CRT

5038284000
5038284000
5038284000
5038284000
5038284000
5038284000
5038284000
5038284000
5038284000
5038284000
5038284000
5038284000
5038284000
5038284000
5038284000
5038284000

- cons)M /cRT

0.10744
0.18756
0.26781
0.34929
0.43603
0.52478
0.61643
0.70965
0.80287
0.90760
0.99221
1.08320
1.17139
1.23621
1.29992
1.33569

®(00-TIs)M/cRT

0.00071
0.00112
0.00177
0.00281
0.00445
0.00705
0.01118
0.01772
0.02808
0.04451
0.07054
0.11180
0.17719
0.28081
0.44509
0.70537
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6.1.6 PEO 8 ¢/dL-HTAC 16 g/dL in water
(1) PEO 8 gfdL - HTAC 16 g/dL (cdcp=2.0) in water at 20 ¢ (Strain = 10%)

G" (dyne/cm2)

©(rad/s)
0.01
0.0159
0.0251
0.0398
0.0631
0.1
0.1585
0.2512
0.3981
0.6310
1
1.585
2.512
3.981
6.310
10
15.85
25.12
39.82
63.10
100

G
(dyne/cm?)
1.67
1.14
1.00
1.76
2.60
4.76
8.61
16.52
30.77
57.05
99.13
168.1
273.2
4275
642.4
939.0
1329
1838
2483
3280
4226

G' (dynelcm?)

M
(g/mal)

600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319

1.670
1.138
0.999
1.755
2.600
4,763
8.611
16.52
30.77
57.05
99.13
168.1
273.2
4215
642.4
939.0
1329
1838
2483
3280
4226

(g/mL)
0.24
0.24
0.24
0.24
0.24
0.24
0.24
0.24
0.24
0.24
0.24
0.24
0.24
0.24
0.24
0.24
0.24
0.24
0.24
0.24
0.24

>

293
293
293
293
293
293
293
293
293
293
293
293
293
293
293
293
293
293
293
293
293

14.04
13.17
15.06
21.22
31.39
45.31
66.82
97.38
1447
2111
302.5
4243
582.7
179.1
1024
1307
1635
2000
2391
2775
3121

G'M
1002533
683163
599419
1053560
1560829
2859319
5169347
9917270
18471816
34248199
59509622
100913624
164007151
256636373
385644926
563699541
797823951
1103386322
1490592077
1969046320
2536948094

* (poise)
1413
834.0
600.7
534.9
499.2
455.6
425.0
3932
3717
346.5
318.3
288.0
256.2
2232
1915
160.9
133.0
108.1
86.55
68.09
52.53

CRT

5846404800
9846404800
5846404800
5846404800
5846404800
5846404800
5846404800
5846404800
5846404800
5846404800
5846404800
5846404800
5846404800
5846404800
5846404800
5846404800
5846404800
5846404800
5846404800
5846404800
5846404800

G' MIcRT

0.00017
0.00012
0.00010
0.00018
0.00027
0.00049
0.00088
0.00170
0.00316
0.00586
0.01018
0.01726
0.02805
0.04390
0.06596
0.09642
0.13646
0.18873
0.25496
0.33680
0.43393



Gll

(dynelcm?2)

14.04
13.17
15.06
21.22
31.39
4531
66.82
97.38
1447
2111
302.5
424.3
582.7
779.1
1024
1307
1635
2000
2391
2715
3121

M

(rad/s) (poise) (g/mol) (g/mL)

0.01
0.0159
0.0251
0.0398
0.0631

0.1
0.1585
0.2512
0.3981
0.6310

1
1.585
2.512
3.981
6.310
10
15.85
25.12
39.82
63.10
100

0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01

600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319

0.24
0.24
0.24
0.24
0.24
0.24
0.24
0.24
0.24
0.24
0.24
0.24
0.24
0.24
0.24
0.24
0.24
0.24
0.24
0.24
0.24

293
293
293
293
293
293
293
293
293
293
293
293
293
293
293
293
293
293
293
293
293

(G" - <argM
8428419
7906106
9040653
12738530
18843635
27199854
40112364
58457556
86863769
126723553
181590494
254705837
349790801
467684634
614688776
784556901
981426414
1200487200
1435123682
1665506424
1872995280

CRT

5846404800
5846404800
5846404800
5846404800
5846404800
5846404800
5846404800
5846404800
5846404800
5846404800
5846404800
5846404800
5846404800
5846404800
5846404800
5846404800
5846404800
5846404800
5846404800
5846404800
5846404800

(6"

- cut]s)M [cRT
0.00144
0.00135
0.00155
0.00218
0.00322
0.00465
0.00686
0.01000
0.01486
0.02168
0.03106
0.04357
0.05983
0.08000
0.10514
0.13419
0.16787
0.20534
0.24547
0.28488
0.32037



(rad/s)
0.01

0.0159
0.0251
0.0398
0.0631
0.1
0.1585
0.2512
0.3981
0.6310

1.585
2.512
3.981
6.310
10
15.85
25.12
39.82
63.10
100

(poise)
0.01

0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01

0
(poise)
159.4

159.4
159.4
159.4
159.4
159.4
159.4
159.4
159.4
159.4
159.4
159.4
159.4
159.4
159.4
159.4
159.4
159.4
159.4
159.4
159.4

M
(g/mol)

600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319

((0- M
956848
1516605
2403603
3809214
6037714
9568485
15166048
24036033
38092137
60377137
95684845
151660480
240360332
380921370
603771375
956848454
1516604800
2403603317
3810170544
6037713745
9568484541

CRT

5846404800
5846404800
5846404800
5846404800
5846404800
5846404800
5846404800
5846404800
5846404800
5846404800
5846404800
5846404800
5846404800
5846404800
5846404800
5846404800
5846404800
5846404800
5846404800
5846404800
5846404800

(0 MIRT
0.00016
0.00026
0.00041
0.00065
0.00103
0.00164
0.00259
0.00411
0.00652
0.01033
0.01637
0.02594
0.04111
0.06515
0.10327
0.16366
0.25941
0.41113
0.65171
1.03272
163664



(i) PEO 8 g/dL - HTAC 16 g/dL (cgcp= 2.0 in water at 30 ¢ (Strain = 10%)
G' (dyne/cm?)

0 (rad/s)
0.01
0.0159
0.0251
0.0398
0.0631
0.1
0.1585
0.2512
0.3981
0.6310
1
1.585
2,512
3.981
6.310
10
15.85
25.12
39.82
63.10
100

G
(dyne/cm?)
0.3007
0.2134
0.3135
0.6918
1.229
2.563
5.356
10.79
21.43
39.87
13.79
1279
213.6
342.4
5311
7943
1152
1622
2229
2997
3928

0.3007
0.2134
0.3135
0.6918
1.229
2.563
5.356
10.79
21.43
39.87
13.19
1279
213.6
3424
5311
71943
1152
1622
2229
2997
3928

M
(g/mol)
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319

(g/mL)

0.24
0.24
0.24
0.24
0.24
0.24
0.24
0.24
0.24
0.24
0.24
0.24
0.24
0.24
0.24
0.24
0.24
0.24
0.24
0.24
0.24

3.405
5.394
8.431
13.36
20.95
32.82
50.63
.71
118.1
176.1
257.6
367.2
512.6
699.3
930.1
1212
1542
1914
2320
2135
3122

303
303
303
303
303
303
303
303
303
303
303
303
303
303
303
303
303
303
303
303
303

G" (dyne/cm2)

G'M
180516
128108
188200
415301
137792
1538618
3215309
6477442
12864836
23934719
44297539
76780800
128228138
205549226
318829421
476833382
691567488
973717418

* (poise)
341.8
340.6
335.8
335.9
332.6
3292
3212
312.3
301.6
286.2
268.0
245.3
2211
195.6
169.7
1449
1214
99.88
80.80
64.30
50.17

CRT

6045940800
6045940800
6045940800
6045940800
6045940800
6045940800
6045940800
6045940800
6045940800
6045940800
6045940800
6045940800
6045940800
6045940800
6045940800
6045940800
6045940800
6045940800

1338111051 6045940800
1799156043 6045940800
2358053032 6045940800

G'M/cRT

0.00003
0.00002
0.00003
0.00007
0.00012
0.00025
0.00053
0.00107
0.00213
0.00396
0.00733
0.01270
0.02121
0.03400
0.05273
0.07887
0.11439
0.16105
0.22132
0.29758
0.39002



GH
(dynelcm?2)

3.405
5.394
8.431
13.36
20.95
32.82
50.63
7771
118.1
176.1
257.6
367.2
512.6
699.3
930.1
1212
1542
1914
2320
2735
3122

(rad/s)
0.01

0.0159
0.0251
0.0398
0.0631
0.1
0.1585
0.2512
0.3981
0.6310

1.585
2.512
3.981
6.310
10
15.85
25.12
39.82
63.10
100

(poise) (g/mol) (g/mL)

0.0082
0.0082
0.0082
0.0082
0.0082
0.0082
0.0082
0.0082
0.0082
0.0082
0.0082
0.0082
0.0082
0.0082
0.0082
0.0082
0.0082
0.0082
0.0082
0.0082
0.0082

M

600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319

0.24
0.24
0.24
0.24
0.24
0.24
0.24
0.24
0.24
0.24
0.24
0.24
0.24
0.24
0.24
0.24
0.24
0.24
0.24
0.24
0.24

303
303
303
303
303
303
303
303
303
303
303
303
303
303
303
303
303
303
303
303
303

(G" - cor|s)M
2044037
3238043
5061166
8020066
12576372
19701977
30393371
46649553
70895714
105713070
154637252
220429334
307711154
419783480
558325640
727537402
925613875
1148886910
1392544061
1641561848
1873703656

CRT

6045940800
6045940800
6045940800
6045940800
6045940800
6045940800
6045940800
6045940800
6045940800
6045940800
6045940800
6045940800
6045940800
6045940800
6045940800
6045940800
6045940800
6045940800
6045940800
6045940800
6045940800

(G" - copYMIcRT

0.00034
0.00054
0.00084
0.00133
0.00208
0.00326
0.00503
0.00772
0.01173
0.01748
0.02558
0.03646
0.05090
0.06943
0.09235
0.12033
0.15310
0.19003
0.23033
0.27151
0.30991



(rad/s)
0.01

0.0159
0.0251
0.0398
0.0631
0.1
0.1585
0.2512
0.3981
0.6310

1.585
2.512
3.981
6.310

10
15.85
25.12
39.82
63.10

100

(poise)
0.0082

0.0082
0.0082
0.0082
0.0082
0.0082
0.0082
0.0082
0.0082
0.0082
0.0082
0.0082
0.0082
0.0082
0.0082
0.0082
0.0082
0.0082
0.0082
0.0082
0.0082

00
(poise)
141.8

1418
141.8
141.8
141.8
141.8
141.8
141.8
141.8
141.8
141.8
141.8
141.8
141.8
141.8
141.8
141.8
1418
141.8
141.8
141.8

M
(g/mol)

600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319

(- M
851203
1349157
2138222
3388640
5371092
8512031
13491569
21382222
33886396
53710917
85120312
134915694
213822223
338863960
537109166
851203116
1349156939
2138222227
3389490807
5371091661
8512031158

CRT

6045940800
6045940800
6045940800
6045940800
6045940800
6045940800
6045940800
6045940800
6045940800
6045940800
6045940800
6045940800
6045940800
6045940800
6045940800
6045940800
6045940800
6045940800
6045940800
6045940800
6045940800

£1(00-05)M [cRT
0.00014
0.00022
0.00035
0.00056
0.00089
0.00141
0.00223
0.00354
0.00560
0.00888
0.01408
0.02232
0.03537
0.05605
0.08884
0.14079
0.22315
0.35366
0.56062
0.88838
1.40789

340



(1) PEO 8 g/dL - HTAC 16 g/dL (cgcp=2.0) inwater at 40 ¢ (Strain = 10%)
G" (dynelcm?2)

Q(rad/s)
0.01
0.0159
0.0251
0.0398
0.0631
0.1
0.1585
0.2512
0.3981
0.6310
1
1.585
2.512
3.981
6.310
10
15.85
25.12
39.82
63.10
100

G
(dyne/cm?)
1.064
2.808
8.661
0.876
1913
8.317
8.653
16.77
25.19
43.82
75.24
126.7
209.6
333.9
518.7
778.1
1129
1599
2216
3000
3961

G' (dyne/cm?)

1.064
2.808
8.661
0.876
1.913
8.317
8.653
16.77
25.19
43.82
75.24
126.7
209.6
333.9
518.7
178.1
1129
1599
2216
3000
3961

M
(g/mol)
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319

(g/mL)
0.24
0.24
0.24
0.24
0.24
0.24
0.24
0.24
0.24
0.24
0.24
0.24
0.24
0.24
0.24
0.24
0.24
0.24
0.24
0.24
0.24

6.200
1.717
16.40
13.35
21.15
33.03
53.61
19.71
1193
1752
254.7
363.9
508.4
695.9
930.9
1217
1557
1950
2384
2826
3249

<K)
313
313
313
313
313
313
313
313
313
313
313
313
313
313
313
313
313
313
313
313
313

G'M
638739
1685696
5199363
525699
1148410
4992853
5194560
10067350
15122036
26305979
45168002
76060417
125826862
200446514
311385465
467108214
677760151
959910081

* (poise)
629.1
518.1
7384
336.1
336.5
340.6
342.6
3243
306.3
286.2
265.6
243.1
218.9
1939
168.9
1445
1213
100.4
81.73
65.32
51.23

CRT

6245476800
6245476800
6245476800
6245476800
6245476800
6245476800
6245476800
6245476800
6245476800
6245476800
6245476800
6245476800
6245476800
6245476800
6245476800
6245476800
6245476800
6245476800

1330306904 6245476800
1800957000 6245476800
2377863559 6245476800

G'M/[cRT

0.00010
0.00027
0.00083
0.00008
0.00018
0.00080
0.00083
0.00161
0.00242
0.00421
0.00723
0.01218
0.02015
0.03209
0.04986
0.07479
0.10852
0.15370
0.21300
0.28836
0.38073



G
(dynelcm?2)

6.200
1.717
16.40
13.35
21.15
33.03
53.61
79.71
1193
175.2
254.7
363.9
508.4
695.9
930.9
1217
1557
1950
2384
2826
3249

M

(radfs) (poise) (g/mol) (g/mL) «K,

0.01
0.0159
0.0251
0.0398
0.0631

0.1
0.1585
0.2512
0.3981
0.6310

I

1.585
2.512
3.981
6.310

10
15.85
25.12
39.82
63.10

100

0.0068
0.0068
0.0068
0.0068
0.0068
0.0068
0.0068
0.0068
0.0068
0.0068
0.0068
0.0068
0.0068
0.0068
0.0068
0.0068
0.0068
0.0068
0.0068
0.0068
0.0068

600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319

0.24
0.24
0.24
0.24
0.24
0.24
0.24
0.24
0.24
0.24
0.24
0.24
0.24
0.24
0.24
0.24
0.24
0.24
0.24
0.24
0.24

313
313
313
313
313
313
313
313
313
313
313
313
313
313
313
313
313
313
313
313
313

(6"
0> M

3721937
4632597
9845129
8014096
12696489
19828128
32182455
47850402
71616432
105173313
152897167
218449614
305191925
417745741
558811199
730547401
934631981

CRT

6245476800
6245476800
6245476800
6245476800
6245476800
6245476800
6245476800
6245476800
6245476800
6245476800
6245476800
6245476800
6245476800
6245476800
6245476800
6245476800
6245476800

1170519506 6245476800
1430997944 6245476800
1696243909 6245476800
1950028214 6245476800

(G" - <arjsM [cRT
0.00060
0.00074
0.00158
0.00128
0.00203
0.00317
0.00515
0.00766
0.01147
0.01684
0.02448
0.03498
0.04887
0.06689
0.08947
0.11697
0.14965
0.18742
0.22913
0.27160
0.31223

342



(rad/s)
0.01

0.0159
0.0251
0.0398
0.0631
0.1
0.1585
0.2512
0.3981
0.6310

1.585
2512
3.981
6.310
10
15.85
25.12
39.82
63.10
100

(poise)
0.0068

0.0068
0.0068
0.0068
0.0068
0.0068
0.0068
0.0068
0.0068
0.0068
0.0068
0.0068
0.0068
0.0068
0.0068
0.0068
0.0068
0.0068
0.0068
0.0068
0.0068

0o
(poise)
1334

133.4
133.4
133.4
1334
133.4
1334
133.4
133.4
133.4
133.4
1334
133.4
133.4
133.4
133.4
133.4
133.4
133.4
133.4
133.4

M
(g/mol)

600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319

(0-0s)M
800785
1269244
2011571
3187924
5052952
8007847
12692438
20115712
31879240
50529516
80078472
126924379
201157123
318792399
505295161
800784724
1269243788
2011571227
3188724772
5052951610
8007847243

CRT

6245476800
6245476800
6245476800
6245476800
6245476800
6245476800
6245476800
6245476800
6245476800
6245476800
6245476800
6245476800
6245476800
6245476800
6245476800
6245476800
6245476800
6245476800
6245476800
6245476800
6245476800

Q)(rlo-rjs)M [cRT
0.00013
0.00020
0.00032
0.00051
0.00081
0.00128
0.00203
0.00322
0.00510
0.00809
0.01282
0.02032
0.03221
0.05104
0.08091
0.12822
0.20323
0.32208
0.51057
0.80906
1.28218

343



(Iv) PEQ 8 g/dL - HTAC 16 g/dL (cdcp= 2.0) in water at 50°c (Strain = 10%)

@(rad/s) G' (dyne/cm?) G" (dyne/cm?) * (poise)

0.01 1.103 5.831 593.4

0.0159 5.768 16.42 1098

0.0251 13.36 30.11 1311

0.0398 23.75 48.70 1361

0.0631 36.79 71.22 1270

0.1 53.56 99.39 1129

0.1585 75.00 136.6 983.0

0.2512 103.7 183.1 837.5

0.3981 142.4 244.2 710.1

0.6310 192.7 326.5 600.9

1 265.1 433.1 507.8

1.585 363.1 569.1 425.9

2512 496.6 144.2 356.2

3.981 680.7 959.6 295.5

6.310 927.6 1226 243.7

10 1255 1545 199.0

15.85 1684 1917 161.0

25.12 2245 2337 129.0

39.82 2959 2791 102.2

63.10 3865 3247 80.00

100 4951 3657 61.55

G M G'M CRT G MIRT
(dyne/cm2  (g/mol)  (g/mL) m

1103 600,319  0.24 323 662152 6445012800  0.00010
5.768 600,319  0.24 323 3462640 6445012800  0.00054
13.36 600,319  0.24 323 8020262 6445012800  0.00124
23.75 600,319  0.24 323 14257576 6445012800  0.00221
36.79 600,319  0.24 323 22085736 6445012800  0.00343
53.56 600,319  0.24 323 32153086 6445012800  0.00499
75.00 600,319  0.24 323 45023925 6445012800  0.00699
103.7 600,319  0.24 323 62253080 6445012800  0.00966
142.4 600,319  0.24 323 85485426 6445012800  0.01326
192.7 600,319  0.24 323 115681471 6445012800  0.01795
265.1 600,319  0.24 323 159144567 6445012800  0.02469
363.1 600,319  0.24 323 217975829 6445012800  0.03382
496.6 600,319  0.24 323 298118415 6445012800  0.04626
680.7 600,319  0.24 323 408637143 6445012800  0.06340
927.6 600,319  0.24 323 556855904 6445012800  0.08640
1255 600,319  0.24 323 753400345 6445012800  0.11690
1684 600,319  0.24 323 1010937196 6445012800  0.15686
2245 600,319  0.24 323 1347716155 6445012800  0.20911
2959 600,319  0.24 323 1776343921 6445012800  0.27562
3865 600,319  0.24 323 2320232935 6445012800  0.36000
4951 600,319  0.24 323 2972179369 6445012800  0.46116



G" Os M "
(dyne/cm2)  (radfs) (poise) (g/mol) (g/mL) (K) @-( ™
5.831 001 0.0057 600,319 0.24 323 3500426
16.42  0.0159 0.0057 600,319 0.24 323 9857184
30.11 0.0251 0.0057 600,319 0.24 323 18075519
48.70  0.0398 0.0057 600,319 0.24 323 29235399
7122 0.0631 0.0057 600,319 0.24 323 42754503
99.39 01  0.0057 600,319 0.24 323 59665363
1366  0.1585 0.0057 600,319 0.24 323 82003033
183.1 0.2512 0.0057 600,319 0.24 323 109917549
2442 03981 0.0057 600,319 0.24 323 146596538
3265  0.6310 0.0057 600,319 024 323 196001994
433.1 1 0.0057 600,319 0.24 323 259994737
569.1 1585 0.0057 600,319 0.24 323 341636119
1442 2512 0.0057 600,319 0.24 323 446748804
959.6 3.981 0.0057 600,319 0.24 323 576052490
1226 6.310 0.0057 600,319 0.24 323 735969502
1545 10 0.0057 600,319 0.24 323 927458637
1917 15.85 0.0057 600,319 0.24 323 1150757287
2337 25.12 00057 600,319 0.24 323 1402859547
2791 39.82  0.0057 600,319 0.24 323 1675354072
3247 63.10 0.0057 600,319 0.24 323 1949019876
3657 100 0.0057 600,319 0.24 323 2195024401

CRT

6445012800
6445012800
6445012800
6445012800
6445012800
6445012800
6445012800
6445012800
6445012800
6445012800
6445012800
6445012800
6445012800
6445012800
6445012800
6445012800
6445012800
6445012800
6445012800
6445012800
6445012800

G"-( )M[RT

0.00054
0.00153
0.00280
0.00454
0.00663
0.00926
0.01272
0.01705
0.02275
0.03041
0.04034
0.05301
0.06932
0.08938
0.11419
0.14390
0.17855
0.21767
0.25995
0.30241
0.34058



(rad/s)
0.01

0.0159
0.0251
0.0398
0.0631
01
0.1585
0.2512
0.3981
0.6310

1.585
2,512
3.981
6.310
10
15.85
25.12
39.82
63.10
100

10 M
(poise) (poise) (g/mol) @ 0-0sIM

0.0057
0.0057
0.0057
0.0057
0.0057
0.0057
0.0057
0.0057
0.0057
0.0057
0.0057
0.0057
0.0057
0.0057
0.0057
0.0057
0.0057
0.0057
0.0057
0.0057
0.0057

152
152
152
152
152
152
152
152
152
152
152
152
152
152
152
152
152
152
152
152
152

600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319

912451
1446234
2292076
3632466
5757564
9124507
14462343
22920761
36324661
57575637
91245066
144623430
229207606
363246608
575756368
912450662
1446234299
2292076062
3633378535
5757563676
9124506618

CRT

6445012800
6445012800
6445012800
6445012800
6445012800
6445012800
6445012800
6445012800
6445012800
6445012800
6445012800
6445012800
6445012800
6445012800
6445012800
6445012800
6445012800
6445012800
6445012800
6445012800
6445012800

o

- )MICRT
0.00014
0.00022
0.00036
0.00056
0.00089
0.00142
0.00224
0.00356
0.00564
0.00893
0.01416
0.02244
0.03556
0.05636
0.08933
0.14157
0.22440
0.35564
0.56375
0.89334
1.41575
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le-1

GR'and GR"

0.0001 0.001 0.01 0.1 1

OR

Figure 6.3 The reduced moduli (Gr*and Gr”) as a function of reduced frequency ({r) for
PEO (s g/dL)-HTAC (16 g/dL) (cdcp = 2.0) at different temperatures: (€ ) 20°C; (A) 30 C;
(V) 40°C; and (0) 50°c. The open symbols refer to Gr’ and the closed symbols represent
Gr”.
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Figure 64 The complex viscosity as a function of frequency for PEO-HTAC at cdcp= 20 at
different temperatures.



6.2 Effect ofsalt
6.2.1 PEO 4 g/dL-HTAC 6g/dL in 0.1 MKNO3solution
() PEO 4gldL- HTAC s g/dL (cgcp= 1.5)in 0.L M KNOsatio¢

®(rad/s)
0.1
0.159
0.251
0.398
0.631
1
1.585
2.512
3.981
6.310
10
15.85
25.12
39.81
63.10
100

Figure isshown in Section 4.6.2.

G' (dynelcm?)

0
0.02
0.06
0.16
0.26
0.53
1.23
2.55
5.37
11.03
21.09
38.70
67.25
1117
17
2716

G' (dyne/cm?2)
0
0.02
0.06
0.16
0.26
0.53
1.23
2.55
5.37
11.03
21.09
38.70
67.25
1117
7
271.6

M
(g/mol)  (g/mL)
600,319 0.1
600,319 0.1
600,319 0.1
600,319 0.1
600,319 0.1
600,319 0.1
600,319 0.1
600,319 0.1
600,319 0.1
600,319 0.1
600,319 0.1
600,319 0.1
600,319 0.1
600,319 0.1
600,319 0.1
600,319 0.1

G" (dyne/cm2)

119

1.66

261

4.12

6.63

10.47

16.43

25.42

39.30

59.70

88.67

129.00

182.90
253.60
344 40
455.60
<K) ol
283 0
283 13699
283 37412
283 93049
283 158964
283 319130
283 736591
283 1527812
283 3221312
283 6621519
283 12660728
283 23232345
283 40371453
283 67055632
283 106676686
283 163046640

1* (poise)

11.85
10.44
10.40
10.34
10.52
10.49
10.39
10.17
9.96

9.62

9.11

8.50
1.76
6.96

6.14
530

CRT

2352862000
2352862000
2352862000
2352862000
2352862000
2352862000
2352862000
2352862000
2352862000
2352862000
2352862000
2352862000
2352862000
2352862000
2352862000
2352862000

G'r=G' M/cRT

0
0.00001
0.00002
0.00004
0.00007
0.00014
0.00031
0.00065
0.00137
0.00281
0.00538
0.00987
0.01716
0.02850
0.04534
0.06930
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o
(dyne/cm?2)
119
1.66
2.61
4.12
6.63
10.47
16.43
25.42
39.30
59.70
88.67
129.0
182.9
253.6
3444
455.6

(radls)
0.1

0.159
0.251
0.398
0.631

1.585
2.512
3.981
6.310
10
15.85
25.12
39.81
63.10
100

(radls)
0.1

0.159
0.251
0.398
0.631
1
1.585
2.512
3.981
6.310
10
15.85
25.12
39.81
63.10
100

(pgﬁe)
0.0115
0.0115
0.0115
0.0115
0.0115
0.0115
0.0115
0.0115
0.0115
0.0115
0.0115
0.0115
0.0115
0.0115
0.0115
0.0115

(poise)
0.0115
0.0115
0.0115
0.0115
0.0115
0.0115
0.0115
0.0115
0.0115
0.0115
0.0115
0.0115
0.0115
0.0115
0.0115
0.0115

0
(poise)
8.88

8.88
8.88
8.88
8.88
8.88
8.88
8.88
8.88
8.88
8.88
8.88
8.88
8.88
8.88
8.88

M
(g/mol)  (g/mL) <K,

600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319

M
(g/mol)

600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319

01
01
01
0.1
01
0.1
01
01
0.1
0.1
0.1
0.1
01
0.1
0.1
0.1

283
283
283
283
283
283
283
283
283
283
283
283
283
283
283
283

®L0- M
532393
843843
1337371
2119456
3359399
5323929
8438428
13373710
21194562
33593992
53239291
84384275

133737098

211945616

335939923

532392905

G- M
710688
992434
1565699
2467564
3976959
6278436
9852299
15242767
23565053

35795482
53161249
17331728

109624925

151966063

206314242

272814970

CRT

2352862000
2352862000
2352862000
2352862000
2352862000
2352862000
2352862000
2352862000
2352862000
2352862000
2352862000
2352862000
2352862000
2352862000
2352862000
2352862000

CRT

2352862000
2352862000
2352862000
2352862000
2352862000
2352862000
2352862000
2352862000
2352862000
2352862000
2352862000
2352862000
2352862000
2352862000
2352862000
2352862000

((0
0.00023
0.00036
0.00057
0.00090
0.00143
0.00226
0.00359
0.00568
0.00901
0.01428
0.02263
0.03586
0.05684
0.09008
0.14278
0.22627

(G-

mrjs)M/cRT
0.00030
0.00042
0.00067
0.00105
0.00169
0.00267
0.00419
0.00648
0.01002
0.01521
0.02259
0.03287
0.04659
0.06459
0.08769
0.11595

)M/cRT
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(ii) PEO 4 g/dL - HTAC 6 g/dL (cgcp= L15)in 0.1 M KN03at 20°

(0 (rad/s)
0.1
0.159
0.251
0.398
0.631
1
1.585
2.512
3.981
6.310
10
15.85
25.12
39.81
63.10

100

G
(dyne/cm?)
0.0000
0.021
0.0000
0.007
0.094
0.169
0.465
0.951
2.491
5.324
10.89
21.45
39.61
69.67
116.5
185.9

G' (dyne/cm?)

0.00
0.02
0.00
0.01
0.09
0.17
0.47
0.95
2.49
5.32
10.89
21.45
39.61
69.67
116.5
185.9

M
(g/mol)
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319

(g/mL)
01
01
01
01
01
01
01
01
01
01
01
01
01
01
01
01

G" (dyne/cm2)

10.61

16.51

26.06

40.11

61.01

91.08

132.80

189.30

263.90

357.40

G'M

<>
293 0
293 12667
293 0
293 4011
293 56268
293 101514
293 279328
293 570963
293 1495395
293 3196098
293 6537474
293 12876843
293 23778636
293 41824225
293 69937164
293 111599302

N* (poise)
6.39
6.34
6.53
6.72
6.69
6.69
6.70
6.58
6.58
6.41
6.20
5.90
5.52
5.07
4.57
4.03

CRT

2436002000
2436002000
2436002000
2436002000
2436002000
2436002000
2436002000
2436002000
2436002000
2436002000
2436002000
2436002000
2436002000
2436002000
2436002000
2436002000

G'M/cRT

00.00000
0.00001
0.00000
0.00000
0.00002
0.00004
0.00011
0.00023
0.00061
0.00131
0.00268
0.00529
0.00976
0.01717
0.02871
0.04581
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GII
(dyne/cm?)

0.639
1.005
1.641
2.675
4.219
6.692
10.61
16.51
26.06
40.11
61.01
91.08
132.8
189.3
263.9
3574

(radls)
0.1

0.159
0.251
0.398
0.631

1.585
2.512
3.981
6.310
10
15.85
25.12
39.81
63.10
100

(radls)
0.1

0.159
0.251
0.398
0.631
1
1.585
2,512
3.981
6.310
10
15.85
25.12
39.81
63.10
100

(poise)
0.01

0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01

(poise)
0.01

0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01

(poise)
6.21

6.21
6.21
6.21
6.21
6.21
6.21
6.21
6.21
6.21
6.21
6.21
6.21
6.21
6.21
6.21

M
(g/mol)
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319

(g/mol)
600,319

600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319

(g/mL)
01

01
01
0.1
0.1
01
0.1
0.1
01
0.1
01
01
01
01
0.1
0.1

(K,
293
293
293
293
293
293
293
293
293
293
293
293
293
293
293
293

o{ 0-ngM

372198
589933
934961
1481719
2348568
3721978
5899335
9349608
14817194
23485680
37219778
58993348
93496082

148171936
234856799
372197780

(6" - (M
382763
602369
983615
1603463
2528958
4011332
6359870
9896187
15620414
24040915
36565430
54581904
19571563
113401400
158045383
213953692

CRT

2436002000
2436002000
2436002000
2436002000
2436002000
2436002000
2436002000
2436002000
2436002000
2436002000
2436002000
2436002000
2436002000
2436002000
2436002000
2436002000

oRT (s()%n/ém
2436002000 0.00016
2436002000 000025
2436002000 0.00040
2436002000 000066
2436002000 0.00104
2436002000 000165
2436002000 000261
2436002000 0.00406
2436002000 0.00641
2436002000 0.00987
2436002000 0.01501
2436002000 0.02241
2436002000  0.03266
2436002000 0.04655
2436002000 0.06488
2436002000  0.08783
((o JMIRT
0.00015
0.00024
0.00038
0.00061
0.00096
0.00153
0.00242
0.00384
0.00608
0.00964
0.01528
0.02422
0.03838
006083
0.09641
0.15279
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(iii) PEO 4 g/dL - HTAC 6 g/dL (cscp= 1.5)in 0.0 M KN03at 30°C

©(rad/s)
0.1
0.159
0.251
0.398
0.631
1
1.585
2.512
3.981
6.310
10
15.85
25.12
39.81
63.10
100

G
(dyne/cm?)
0

0.191
0.190
0.170
0.392
0.887
1.734
3511
6.866
1391
25.87
46.87
80.13
1319
208.6
316.5

G' (dynelcm?)

G" (dyne/cm2)

* (poise)
15.82
12.35
12.99
12.71
10
12.55
12.34
12.04
11.69
11.18
10.57
9.81
8.93
7.99
7.03
6.06

0

0.19

0.19

0.17

0.39

0.89

1.73

351

6.87

13.91

25.87

46.87

80.13

1319

208.6

316.5

M

(g/mol) (g/mL)
600,319 01
600,319 01
600,319 01
600,319 01
600,319 01
600,319 01
600,319 01
600,319 01
600,319 01
600,319 01
600,319 01
600,319 01
600,319 01
600,319 01
600,319 01
600,319 01

1.58

1.95

3.26

5.06

8.01

12.52

19.49

30.03

46.01

69.13

102.50

148.20

209.60

289.60

391.50

516.30

G'M

T0
303
303 114661
303 114001
303 101754
303 235505
303 532423
303 1040953
303 2107720
303 4121790
303 8350437
303 15530253
303 28136952
303 48103561
303 79182076
303 125226543
303 190000964

CRT

2519142000
2519142000
2519142000
2519142000
2519142000
2519142000
2519142000
2519142000
2519142000
2519142000
2519142000
2519142000
2519142000
2519142000
2519142000
2519142000

G'M/IcRT

0.00000
0.00005
0.00005
0.00004
0.00009
0.00021
0.00041
0.00084
0.00164
0.00331
0.00616
0.01117
0.01910
0.03143
0.04971
0.07542
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o
(dyne/cm?)
1.58
1.95
3.26
5.06
8.01
12.52
19.49
30.03
46.01
69.13
102.5
148.2
209.6
289.6
3915
516.3

(rad/s)
0.1

0.159
0.251
0.398
0.631

1.585
2.512
3.981
6.310
10
15.85
25.12
39.82
63.10
100

—

rad/s)

01
0.159
0.251
0.398
0.631

1.59
251
3.98
6.31
10
15.85
25.12
39.81
63.10
100

G
(poise)
0.0082
0.0082
0.0082
0.0082
0.0082
0.0082
0.0082
0.0082
0.0082
0.0082
0.0082
0.0082
0.0082
0.0082
0.0082
0.0082

G
(poise)
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01

(poise)
12.02

12.02
12.02
12.02
12.02
12.02
12.02
12.02
12.02
12.02
12.02
12.02
12.02
12.02
12.02
12.02

M
(g/mol)

600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319

M
(g/mal)

600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319

(g/mL)

0.1
01
0.1
01
01
0.1
01
0.1
0.1
01
0.1
01
01
01
01
01

(el

«

303
303
303
303
303
303
303
303
303
303
303
303
303
303
303
303

M

721091
1142930
1811381
2870664
4550085
7210912
11429295
18113810
28706640
45500853
72109118
114292951
181138104
287138506
455008532
721091176

(G" - PrYM

949104
1168470
1954331
3034024
4803567
7509991
11690702
18012500
27596778
41462172
61472666
88872125
125676062
173613395
234646087
309344381

CRT

2519142000
2519142000
2519142000
2519142000
2519142000
2519142000
2519142000
2519142000
2519142000
2519142000
2519142000
2519142000
2519142000
2519142000
2519142000
2519142000

CRT

2519142000
2519142000
2519142000
2519142000
2519142000
2519142000
2519142000
2519142000
2519142000
2519142000
2519142000
2519142000
2519142000
2519142000
2519142000
2519142000

353

(GM
corlsM/cRT

0.00038
0.00046
0.00078
0.00120
0.00191
0.00298
0.00464
0.00715
0.01095
0.01646
0.02440
0.03528
0.04989
0.06892
0.09315
0.12280

fi( - JMIRT

0.00029
0.00045
0.00072
0.00114
0.00181
0.00286
0.00454
0.00719
0.01140
0.01806
0.02862
0.04537
0.07190
0.11398
0.18062
0.28624



(iv) PEO 4 g/dL - HTAC 6 g/dL (cgcp= 15) in 0.0 M KN03at 40°C

©(radls)
0.1
0.159
0.251
0.398
0.631
1
1.585
2512
3.981
6.310
10
15.85
25.12
39.81
63.10
100

G
(dyne/cm?)
2.87
513
1.76
11.17
15.46
20.90
28.24
38.40
52.21
71.56
99.19
137.3
190.9
265.8
370.0
5137

G' (dyne/cm?2)

2.87

5.13

1.76

11.17

15.46

20.90

28.24

38.40

52.21

71.56

99.19

1373

190.9

265.8

370.0

513.7

M

(g/mol)  (g/mL)
600,319 0.1
600,319 01
600,319 0.1
600,319 0.1
600,319 0.1
600,319 0.1
600,319 0.1
600,319 0.1
600,319 0.1
600,319 0.1
600,319 0.1
600,319 0.1
600,319 01
600,319 01
600,319 0.1
600,319 0.1

G" (dyne/cm?) * (poise)

6.38 69.98

10.54 73.93

15.59 69.31

22.01 62.00

30.38 54.02

41.05 46.06

55.05 39.04

74.19 33.26

99.65 28.26

133.3 23.98

1778 20.36

235.7 1721

3093 14.47

402.5 12.12

518.6 10.10

660.6 8.368

A G'M CRT
313 1725317 2602282000
313 3079036 2602282000
313 4660276 2602282000
313 6705563 2602282000
313 9280932 2602282000
313 12546667 2602282000
313 16953009 2602282000
313 23052250 2602282000
313 31342655 2602282000
313 42958828 2602282000
313 59545642 2602282000
313 82423799 2602282000
313 114600897 2602282000
313 159564790 2602282000
313 222118030 2602282000
313 308383870 2602282000

G'r= G M/[cRT

0.00066
0.00118
0.00179
0.00258
0.00357
0.00482
0.00651
0.00886
0.01204
0.01651
0.02288
0 03167
0.04404
0.06132
0.08536
0.11851
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Gll
(dynelcm?)

6.380
10.54
15.59
22.01
30.38
41.05
55.05
74.19
99.65
133.3
1.8
235.1
309.3
402.5
518.6
660.6

(rad/s)
01

0.159
0.251
0.398
0.631

1.585
2.512
3.981
6.310
10
15.85
25.12
39.81
63.10
100

(rad/s)
01

0.159
0.251
0.398
0.631
1
1.585
2,512
3.981
6.310
10
15.85
25.12
39.81
63.10
100

(poise)
0.0068

0.0068
0.0068
0.0068
0.0068
0.0068
0.0068
0.0068
0.0068
0.0068
0.0068
0.0068
0.0068
0.0068
0.0068
0.0068

(poise)
0.0068

0.0068
0.0068
0.0068
0.0068
0.0068
0.0068
0.0068
0.0068
0.0068
0.0068
0.0068
0.0068
0.0068
0.0068
0.0068

(poise)
2153

21.53
21.53
21.53
21.53
21.53
21.53
21.53
21.53
21.53
21.53
21.53
21.53
21.53
21.53
21.53

M
(o/mol)  (g/mL) <K,
600319 01 313
600310 01 313
600319 01 313
600319 01 313
600319 01 313
600319 01 313
600319 01 313
600319 01 313
600319 01 313
600319 01 313
600319 01 313
600319 01 313
600319 01 313
600319 04 313
600319 ~ 01 313
600319 01 313
(g/'\rgol) ®(0- M
600,319 1292078.59
600,319 2047944 .57
600,319 3245701.4
600,319 5143764.9
600,319 8153016
600,319 12920786
600,319 20479446
600,319 32457014
600,319 51437649
600,319 81530159
600,319 129207859
600,319 204794457
600,319 324570142
600,319 514376487
600,319 815301590
600,319 1292078590

(G" - corls)M
3829627
6326715
9357948
13211396
18235115
24639013
33041001
44527412
59805537
79996764
106695897
141430486
185576123
241465886
311067849
396162514

CRT

2602282000
2602282000
2602282000
2602282000
2602282000
2602282000
2602282000
2602282000
2602282000
2602282000
2602282000
2602282000
2602282000
2602282000
2602282000
2602282000

CRT

2602282000
2602282000
2602282000
2602282000
2602282000
2602282000
2602282000
2602282000
2602282000
2602282000
2602282000
2602282000
2602282000
2602282000
2602282000
2602282000

355

(G-
JMICRT
0.00147
0.00243
0.00360
0.00508
0.00701
0.00947
0.01270
0.01711
0.02298
0.03074
0.04100
0.05435
0.07131
0.09279
0.11954
0.15224

(000gM/cRT

0.00050
0.00079
0.00125
0.00198
0.00313
0.00497
0.00787
0.01247
0.01977
0.03133
0.04965
0.07870
0.12473
0.19766
0.31330
0.49652



(v) PEQ 4 g/dL - HTAC 6 g/dL (cgcp= 1.5)in 0.1 M KN03at 50°C

@ (rad/s)

0.1
0.159
0.251
0.398
0.631

1
1.585
2.512
3.981
6.310

10
15.85
25.12
39.81
63.10

100

G
(dynel/cm?)
19.84
36.14
53.32
70.81
92.41
1173
147.0
1813
2218
268.8
3239
3909
470.5
571.5
102.2
877.3

G1(dyne/cm?)

19.84
36.14
53.32
70.81
92.41
1173
147.0
181.3
221.8
268.8
3239
390.9
470.5
5715
102.2
877.3

M
(g/mol)
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319

(g/mL)
01

01
01
01
01
01
01
01
01
01
01
01
01
01
01
01

G" (dyne/cm2)

(K)
323
323
323
323
323
323
323
323
323
323
323
323
323
323
323
323

27.94
47.09
64.30
82.43
103.9
1274
1538
184.6
220.6
262.7
3134
3747
4474
538.1
651.6
791.8

G'M
11910329
21695529
32009009
42508588
55475479
70417419
88246893
108837835
133150754
161365747
194443324
234664697
282450090
343082309
421544002
526659859

* (poise)
342.6
3745
332.6
273.0
2204
1732
1342
103.0
78.57
59.56
45.07
34.16
25.85
19.72
15.18
11.82

CRT

2685422000
2685422000
2685422000
2685422000
2685422000
2685422000
2685422000
2685422000
2685422000
2685422000
2685422000
2685422000
2685422000
2685422000
2685422000
2685422000

G'r=G' M/cRT

0.00444
0.00808
0.01192
0.01583
0.02066
0.02622
0.03286
0.04053
0.04958
0.06009
0.07241
0.08738
0.10518
0.12776
0.15697
0.19612

356



(dynelcm?)
21.94

47.09
64.30
82.43
1039
1274
1538
184.6
220.6
262.7
3134
3747
4474
538.1
651.6
7191.8

(radfs) (poise) (poi%e)

0.1
0.159
0.251
0.398
0.631

1
1.585
2.512
3.981
6.310

10
15.85
25.12
39.81
63.10

100

0.0068
0.0068
0.0068
0.0068
0.0068
0.0068
0.0068
0.0068
0.0068
0.0068
0.0068
0.0068
0.0068
0.0068
0.0068
0.0068

M
(radfs) (poise) (g/mol) (g/mL) (K,

0.1
0.159
0.251
0.398
0.631

1
1.585
2.512
3.981
6.310

10

15.85
25.12
39.81
63.10

100

25.07
25.07
25.07
25.07
25.07
25.07
25.07
25.07
25.07
25.07
25.07
25.07
25.07
25.07
25.07
25.07

0.0068 600,319
0.0068 600,319
0.0068 600,319
0.0068 600,319
0.0068 600,319
0.0068 600,319
0.0068 600,319
0.0068 600,319
0.0068 600,319
0.0068 600,319
0.0068 600,319
0.0068 600,319
0.0068 600,319
0.0068 600,319
0.0068 600,319
0.0068 600,319

(g/lylnol) (>Olo -
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319
600,319

0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1

M
1504591.52
238477755
37795339
5089778.8
9493972
15045915
23847776
37795339
50897788
94939725
150459152
238477755
377953389
508977883
049397247

323
323
323
323
323
323
323
323
323
323
323
323
323
323
323
323

CRT

2602282000
2602282000
2602282000
2602282000
2602282000
2602282000
2602282000
2602282000
2602282000
2602282000
2602282000
2602282000
2602282000
2602282000
2602282000
1504591516 2602282000

(G"-« M
16772505
28268375
38599486
49482670
62370568
76476558
92322592
110808633
132414120
157678043
188099153
224874827
268480177
322869143
390910276
474924367

« -

CRT

2685422000
2685422000
2685422000
2685422000
2685422000
2685422000
2685422000
2685422000
2685422000
2685422000
2685422000
2685422000
2685422000
2685422000
2685422000
2685422000

JIVIGRT

0.00058
0.00092
0.00145
0.00230
0.00365
0.00578
0.00916
0.01452
0.02302
0.03648
0.05782
0.09164
0.14524
0.23017
0.36483
0.57818

(G"-( MICRT

0.00625
0.01053
0.01437
0.01843
0.02323
0.02848
0.03438
0.04126
0.04931
0.05872
0.07004
0.08374
0.09998
0.12023
0.14557
0.17685



Appendix - 7

Investigation of HPC-CADG Interaction
7.1 Data from surface tension measurement
7.1.1 Effect of pH on pure amphoteric surfactant solution

() CADG solution atpH =
ccapa(mm) v (MN/m) v (mN/m) v (mN/m)

0
0.01
0.04
0.08
0.12
0.2
0.3
0.4
0.6
1.0
2.0

(i) CADG solution at pH = s
v (MN/m) v (mN/m) v (mN/m)

ccane (M)
0.01
0.04
0.08
0.12
0.2
0.3
0.4
0.5
1.0
2.0

66.0
51.7
453
38.9
34.6
32.1
32.6
29.2
29.2
29.1
29.7

59.6
48.8
42.7
36.4
35.5
32.7
29.6
30.8
311
304

68.1
52.5
47.2
42.6
35.8
35.5
31.3
30.5
29.7
29.5
29.5

57.3
43.4
40.5
38.9
32.1
31.9
30.3
31.0
31.2
31.2

0.5
53.4
42.7
394
39.7
324
31.0
29.5
29.5
29.7
29.0

53.7
44.9
37.5
40.2
33.5
31.9
30.5
30.5
31.0
314

Std. deviation
12.25
$0.85
12.26
t2.01
12.67
t1.88
£0.85
t0.68
$0.25
$0.31
$0.36

Std. deviation
+2.97
+2.79
+2.61
+ 1.93
t 171
+0.46
+0.47
+0.25
+0.15
+0.53



Y (mN/m)

ul

30

20
0.01

0.1

CCADG (mM)

Figure 7.1 Surface tension vs. CADG concentration at pH = 6.

¥ (mN/m)

20 A
0.01

0.1

|
1
|
W
(. ]

CCADG (mM)

Figure 7.2 Surface tension vs. CADG concentration at pH = s.
(ill) CADG solution atpH = 11

ccADG (mM) y(T4N£m) y (MN/m) y (mN/m)

Std. deviation

0.01 . 443 440 +0.15
0.04 39.6 429 421 + 18
0.08 38.0 3h8 372 t 111
0.12 358 3H.8 33.2 + 150
0.2 330 35.3 4.1 + 115
0.3 313 333 320 t 1.01
04 32.6 325 32.2 +0.21
0.6 313 32.3 319 +0.50
1.0 317 319 316 +0.15
2.0 31.4 319 317 +0.25



(iv) CADG solution at pH = 1

ccAG (MM) v (mN/m) v (mN/m) v (mN/m)

Std. deviation

0.01 444 441 442 +0.15
0.04 39.8 431 421 +1.80
0.08 38.2 3H.1 3.1 +125
0.12 35.7 334 35.6 +1.30
0.2 34.0 354 3.1 +1.16
0.3 337 313 317 +1.29
04 328 32.3 324 +0.26
05 314 319 321 +0.36
1.0 318 316 318 +0.12
2.0 316 317 3L7 +0.06

I SR\

as ¢ 1 AN

i
- ==
| . CCADG (mM)

Figure 7.3 Surface tension vs. CADG concentration at pH = 9.

45(

¥ (mN/m)

O pH=11

Se-6—0

|
|
\\Ev /

CCADG (mM)

Figure 7.4 Surface tension vs. CADG concentration at pH =11.



(v) Effect of pH on cmc value

pH  cmc (mM)
2 1.0
3 0.6
5 05
6 0.45
T 040
8 0.39
9 0.36
10 042
1 0.44
12 045

Figure is shown in section 4.7.1.

7.2 Data from conductivity measurement
1.1.1 Determination of cacfor HPC-CADG System

nductance
oo ) O R

0.001 35.5 35.6
0.01 38.0 38.3
0.1 43.7 44.3
0.2 48.3 56.2
0.25 50.0 50.5
0.3 56.2 56.5
0.4 65.5 65.8
0.6 79.9 80.2
1 110.3 110.7
15 146 146.5

2 o183 184.0
Figure is shown in section 4.7.1.



1.3 Data from viscosity measurement

131 HPC (0.4 g/dL)-CADG at isoelectric point

ccane (MM)
0.001
0.005

0.01

01
0.2
03
04

0.6
1

O©oo Jo or B~ oonN

Osp

0.5444
0.5392
0.5463
0.5588
0.5566
0.5632
0.55%
0.5556
0.5418
0.5384
0.5405
0.5372
0.5310
0.5499
0.5504
0.5509
0.5512

Osp

0.5500
0.5464
0.5519
0.5588
0.5566
0.5687
0.5652
0.5582
0.5457
0.5442
0.5497
0.5386
0.5340
0.5526
0.5608
0.5636
0.5626

Std. deviation

+0.004
+0.005
+0.004
£ 0.000
£ 0.000
+0.004
1 0.004
1 0.002
+0.003
1 0.004
+0.007
1 0.001
1 0.002
1 0.002
+0.007
+0.009
+0.008

Figure is shown in section 4.7.2,

1A Data from dynamic light scattering measurement
(1) HPC (M= Ixiobg/mol) 04 /L. - CADGatpH=9
gx 108 g2XI06 X 102

(mM) (an7%le) el 3(4%’5 213 ") 2L5

0 22.98 528.08 215 21.8
110 26.61 708.09 21.8 221
130 29.44 866.71 21.8 224

o) oI ) qX 1]())3 (2XI06 m)%OJz

m angle m

7% 88 64 347. Z21’5 20.8 209
001 22.98 528.08 21.1 214
' 110 26,61 708.09 21.0 217
130 29.44 866.71 219 222



(M)
01

(anole)
:

110

130

(ar%le)
%0

110

130

(anole)
3

110

130

0
(angle)
;

110

130

(arf%le)
90

110

130

0
(angle)
;

110

130

(an%le)
90

110

130

20.61
29.44
qx 10
5 )
8.04
22.98
26.61
29.44
qx 103

[

22.93
26.61
29.44

X 102
m/s)
178 183
183 189
191 195
189 194
X N
Da??nIS)
165 175
18.0 181
19.0 19.2
20.2 199
Dapx o2
(m/s
173 180
18.2 185
19.0 198
203 20.0
X LA
x)
178 183
184 19.2
20.2 19.2
20.1 20.8
Da%)?? 102
0
17.2 18.0
17.2 19.0
175 19.7
18.2 195
X 1012
(129
17 188
19.2 20.2
188 203
19.7 20.8
X 102
m/s)
18.2 19.2
19.2 20.0
19.8 20.8
20.2 21.1

363
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o ol) qxljg)s q(2Xi06 m)§[81)012
m angle m- m-
i 58.64 347.?5 173 182
‘o 90 298 52808 179 185
' 110 20.61 708.09 18.6 20.6
130 294 86Tl 19.7 198
o ol) qxljg)s q(2X106 >§1)012
m angie m- m- mas
i 58.64 347.?5 16,7 188
70 90 298 528,08 194 203
' 110 26.61 708.09 20.2 21.2
130 29.44 866./1 20.6 21.8
0 gx 105 0zXI00 X 102
(M) ge) e 3§n7} TR
00 90 2% 5808 195 215
' 110 20.61 708.09 20.6 221
130 2044 8671 2.2 234

q2 x 100 (nfz)

Figure 7.5 (A) Dapp as a function of gzat different CADG concentrations. HPC Mw=
1x 105 g/mol, HPC concentration = 0.4 g/dL; CADG concentrations: (O) 0 mM; ()
0.01 mM; and (A) 0.1 mM.
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4 1mM

300 400 500 600 700 800 900

q2 X 106(m'2)

Figure 7.5 (B) Dappas a function of g2at different CADG concentrations. HPC Mw=
1x 105 g/mol, HPC concentration = 0.4 g/dL; CADG concentrations; (O) 0.3 raM;
()0.6 mM; and (A) L mM.

300 400 500 600 700 800 900

q2 x 100 (m'z)

Figure 7.5 (C) Dapp as a function of g2at different CADG concentrations. HPC Mw=
1x 10sg/mol, HPC concentration = 0.4 g/dL; CADG concentrations: () 3mM; ()
4 mM; and (A) 5 mM.
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Dapp x 1012 (mz/sec)

q2 x 100 (m'z)

Figure 7.5 (D) Dapp as a function of g2at different CADG concentrations. HPC Mw=
1x 105 g/mol, HPC concentration = 0.4 g/dL; CADG concentrations: (0) e mM; ()

7mM; and (A) 9 mM.

74 Data from refractive index increment measurement
(i) HPC (Mw= Ixi05g/mol) in water

@loomt) A
0.02 18
0.04 46
0.06 12
0.08 103

0.10 125

An
28
5
&
115
136

dn/dCp
(mL/g)

0.1316 £0.001



Anx 10°

cp (g/dL)

367

Figure 7.6 Refractive index of HPC as a function of HPC concentration. The slope
of the straight line gives the refractive index increment (dn/dc) of the polymer

solution.

(if) HPC (Mw= Ixiosg/mol) + CADG at cscp= 0.026 in water

CsiCp

0.026

cycp

0.026

Cs/Cp

0.026

op(0/200 mL)

0.20
0.25
0.30
0.3
0.40
e (9/100 mL)
0.38
0.39
0.40
041
0.42
cs(0/200 mL)

0.0040
0.0045

0.0050

0.0055
0.0060

An

239
01
341
405
501

An

458
4710
476
493
505

An

35
4.2

50

1.0
14

An

253
305
338
418
510

An

460
475
480
49
508

An

5.0
58

6.5

8.2
8.6

(dnidCp)ps (ML/Q)

0.1212 * 0.002

(dn/dep)es(mLig)

0.1205 £0.001

(dn/des)@(mL/g)

0.1240 £0.003



(dn/dep)ys = 0.1212 ml/g

0.5

o (g/dL)

Figure 7.7 (A) dn/dc value for HPC + CADG at c9cp=0.026 (fixed CADG
concentration and varied HPC concentration after dialysis).

(dn/dep)os = 0.1205 mi/g

0.2 03 04

cp (/L)

0.1 0.5

Figure 7.7 (B) dn/dc value for HPC + CADG at cdcp=0.026 (fixed CADG
concentration and varied HPC concentration without dialysis).
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Anx 106

(dndcs)cp =0.1240 mL/g

cs (@/dL)

369

Figure 7.7 (C) dn/dc value for HPC + CADG at cdep= 0.026 (fixed HPC
concentration and varied CADG concentration without dialysis).

(ill) HPC (Mw= Ixio5g/mol) + CADG at cdcp= 0.43 in water
Q0 goomy A

o
043 040 538
045 605
0P (groomy) A
036 35
038 %
043 040 400
042 48
044 165
40 ooy A
w8
Mg i
0900 03

An

445
207
238
645

455

83.0
86.0
924
9.6

dn/dc
( (mL/S%ps

0.139410.002

dn/depls
( (mL/E;

0.102910.003

i

0.102710.003



(d/de 0.1394 mL/g

Pus =

¢p (g/dL)

Figure 7.8 (A) dn/dc value for HPC + CADG at cscp= 043 (fixed CADG
concentration and varied HPC concentration after dialysis).

500
(dn/dep)es = 0.1029 mi/g /
7’

0.0 0.1 02 03 04 0s

¢p @/dL)

Figure 7.7 (B) dn/dc value for HPC + CADG at cdep=0.43 (fixed CADG
concentration and varied HPC concentration without dialysis).
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(dn/dcﬁ)cp =0.1027 mL/g

Anx 109

0.04 0.06
¢ (g/dL)

Figure 7.7 (C) dn/dc value for HPC + CADG at cgcp= 043 (fixed HPC

concentration and varied CADG concentration without dialysis).

1.5 Data from static light scattering measurement
151 HPC V\ém-lxloSg/moI CADG at cjcp = 0.026 atpH =9

(0.2 g/dL HPC+ 0.0052 g/dL CADG)

Angle }degree Angle gradlan) SINA012) Kc/Re x 106

6981 0.1170 5.150
50 0 8721 0.1786 5.360
60 10472 0.2500 5.603
10 1.2217 0.3290 5.812
80 13963 0.4132 6.159
90 15708 0.5000 6.454
100 1.7453 0.5868 6.750
110 19199 0.6710 1.037
120 2.0944 0.7500 7.306

Figure is shown in Section 4.7.4,
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(025 . PEO + 00065 gL HTAO

Angle (degree)  Angle gradlan) Sin012) Kc/Rfl x 106
il 0.6981 0.1170 5974
50 0.8727 0.1786 6.226
60 1.0472 0.2500 6.518
10 1.2217 0.3290 6.842
80 1.3963 04132 7.186
90 1.5708 0.5000 1542
100 1.7453 0.5868 1.897
110 1.9199 0.6710 8.242
120 2.0944 0.7500 8.565

(0.3 g/dL PEO +0.0078 gfdL HTAC) _
Angle égegree) Ang(l)e6gr8aijlan) Sin072) Kc/Rex 106

. 0.1170 6.843
20 0.8727 0.1786 1.100
60 1.0472 0.2500 1.398
{0 1.2217 0.3290 1.121
80 1.3963 0.4132 8.078
90 1.5708 0.5000 8.440
100 1.7453 0.5868 8.802
110 19199 0.6710 9.152
120 2.0944 0.7500 9.482

(0.35 F/dL PEQ +0.0091 ?/dL HTAC) _
Angle Zggegree) AngOeGgadlan) SinZ0/2) Kc/Rex 106

6981 0.1170 1977
50 0.8727 0.1786 8.215
60 1.0472 0.2500 8.491
10 1.2217 0.3290 8.797
80 13963 04132 9.123
90 1.5708 0.5000 9.458
100 1.7453 0.5868 9,794
110 19199 0.6710 10.120

120 2.0944 0.7500 10425
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152 HPC (Mw= x| 05g/mol) - CADG atcjcp=0.75atpH =9
(0.2 g/dL HPC +0.086 g/dL CADG) _
Angle Sdegree) Angle (radian) S|n2g0/2) Kc/Rex 105
60.0 10472 0.2500 15

68.8 1.2008 0.3192 163
13 1.3526 0.3918 167
86. 1.5062 0.4677 175
9.0 1.6961 0.5436 183
1038 18117 0.6193 1.80
1125 1.9635 0.6913 1.89
1213 21171 0.7598 199

1300 0 22689 0.8214 2.02
Figure is shown in Section 4.7.4,

(03 g/dL HPC +0.129 g/dL CADGf

Angle6 (Sdggree) Angle (radian Sin2012) Kc/Re x 106

1.0472 0.2900 1.66
68.8 1.2008 0.3192 181
15 1.3526 0.3918 1.88
86. 15062 0.4677 199
95.0 16581 0.5436 189
1038 18117 0.6193 2.05
1125 19635 0.6913 2.19
121.3 21171 0.7598 2.16
130.0 22689 0.8214 2.19

(0.4 g/dL HPC + 0.172 g/dL CADG ,
Angle Sdegree) Angle (radian Sin2012) Kc/Rex 106

60.0 1.0472 0.2500 2.02
68.8 1.2008 0.3192 212
15 1.3526 0.3918 2.16
86.3 15062 0.4677 211
95.0 16581 0.5436 211
1038 18117 0.6193 2.25
1125 1.9635 0.6913 2.34
121.3 21171 0.7598 2.45

130.0 2.2689 0.8214 2.46



374

CURRICULUM VITAE
Name: Khine Yi Mya
Date of Birth: August 12, 1963
Nationality: Myanmar
University education:
1980- 1984 Bachelor Degree of Science in Chemistry (Hons.),
Department of Chemistry, Mandalay  niversity,
Mandalay, Myanmar
1985- 1989 Master Degree of Science in Chemistry, Department of
Chemistry, Yangon University, Yangon, Myanmar
1995- 1997 Master Degree of Science in Polymer Science, The
Petroleum and Petrochemical College, Chulalongkom
University, Bangkok, Thailand
Work experience:
1986- 1994 Position: ~ Demonstrator,
Department.  Department of Chemistry, Yangon
University, Yangon, Myanmar
Publications:

L Interactions hetween the nonionic surfactant and polyacrylamide studied by light
scattering and viscometry.

K. YiMya, A M. Jamieson, and A. Sirivat. Polymer, 1999, 40, 5741,

2. Effect of temperature and molecular weight on hinding between poly (ethylene
oxik) and a cationic  surfactant in  aqueous  solutions.
K. Yi Mya, A M. Jamieson, and A. Sirivat. Langmuir, 2000, 16, 6131,

3. Structures of polymer-surfactant complex by static light scattering.
K. Yi Mya, A. Sirivat, and A. M. Jamieson. Macromolecules, 2001, 34, 5260.

4. Effect of ionic strength on the structure of polymer-surfactant complexes.
K. Yi Mya, A Sirivat, A M. Jamieson. Submitted to J. Phys. Chem.

b. Effect of temperature on isotropic phase of worm-like micelles.



375

Khine Yi Mya, Anuvat Sirivat, Alexander M. Jamieson. In preparation,

Proceedings:
1 Mya, K. Y.; Jamieson, A. M., and Sirivat, A. “Effect of Temperature and

4

Molecular Weight on Binding between Polyethylene oxide) and A Cationic
Surfactant”, The Polymer Processing Society (PPS) Asia/Australia Regional
Megting 1999, Bangkok, Thailand.

Mya, K. Y., Jamieson, A. M., and Sirivat, A. “A  dy of Complex Formation
between Poly(ethylene oxide) and A Cationic Surfactant”, The First Thailand
Materials Science and Technology 2000, Bangkok, Thailand.

Mya, K. Y.; Jamieson, A. M., and Sirivat, A. “Interactions between the
Cationic Surfactant and Polyethylene Oxide: Light Scattering, Conductivity,
and Viscometric Studies”, The Challenge 2000, Bangkok, Thailand.

Mya, K. Y.; Jamieson, A. M.; and Sirivat, A. “ Temperature and Molecular
Weight Dependence of Nonionic Polymer and A Cationic Surfactant”, Poly
Millennial 2000, Hawaii, USA.

Mya, K. Y., Sirivat, A.; and Jamieson, A. M. “ Effect of lonic Strength on the
Structure of Polymer-Surfactant Complexes”, 27th Congress on Science and
Technology 2001, Bangkok, Thailand.

Presentations:
1 Mya, K. Y., Jamieson A. M., and Sirivat, A. “Studies on complex formation

between polyacrylamide and triton X-100". American Physical Society (APS)
Meeting, 1997, Missouri, USA.

Mya, K. Y., Jamieson A. M., and Sirivat, A. “Effect of temperature and
molecular weight on binding between poly(ethylene oxide) and cationic
surfactant”. The Polymer Processing Society (PPS), Asia/Australia

Regional Meeting, 1999, Bangkok, Thailand.

Mya, K. Y., Jamieson A. M., and Sirivat, A, “A study of complex between
polyethylene oxide) and a cationic surfactant”. The First Thailand

Materials Science and Technology Conference, 2000, Bangkok, Thailand.
Mya, K. Y., Jamieson A. M., and Sirivat, A. “Interactions between the
cationic surfactant and polyethylene oxide: light scattering, conductivity,



376

and viscometric studies”. The Challenge, 2000, Bangkok, Thailand.

. Mya, K. Y., Jamieson A. M., and Sirivat, A. “Temperature and molecular
weight dependence of nonionic polymer and a cationic surfactant”. Poly
Millenium 2000, Hawaii, USA.

. Mya, K. Y., Sirivat, A., and Jamieson A. M. “A study of complex
formation between poly (ethylene oxide) and a cationic surfactant”,
American Chemical Society (ACS) Society (ACS) Meeting, 2001, San
Digeo, USA.

. Mya, K. Y., Sirivat, A., and Jamieson A. M. “Effect of ionic strength on the
structure of polymer-surfactant complexes”. 27th Congress on Science and
Technology of Thailand, 2001, Hat Yai, Thailand.



	REFERENCES
	APPENDICES
	APPENDIX - 1
	APPENDIX - 2
	APPENDIX - 3
	APPENDIX - 4
	APPENDIX - 5
	APPENDIX - 6
	APPENDIX - 7

	CURRICULUM VITAE

