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APPENDICES

Appendix A Determination of the Point of Zero Charge (PZC) of CaCC..

Table AL  The electrophoretic mobility of CaCCs particles in aqueous solution at
various pH.

Electrophoretic Mobility (EM), micron-cmivolts-sec

SAMPE 794 pH=8%5 pH=1005 pH= 1093 pH=1205 pH= 1243
12083 2453 143 088 ATl 253
2 2064 2508 1460 0913 164 2
3 2086 2504 13 09% A6 23l
4 2964 244 13T 0860 A2 269
5 2986 2589 1% 092 6T 259

Mean 29786 25116 14072 0.8998 -1.672 -2.488
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Appendix B Determination of the Equilibrium Time for SDS Adsorption on

CaC03

Table BL The interfacial tension of standard SDS solutions at pH 8

[SDS]
OM)
10
50
100
200
400
600
800
1,000

1
7193
11.22
70.58
68.39
64.87
62.24
58.35
53.93

IFT (raN/m)

2 3
7184 7182
1133 7120
7062 7014
68.58  67.82
6495  64.85
6224 6224
58.37 5853
5409  53.84

Mean
711.86
11.27
70.45
68.26
64.89
62.24
58.42
53.95

IFT (mN/m)

y=-0.0176x + 72.117
R = 0.9964

0 200

400
[SDS] of standard solution (M)

Figure B1 Calibration curve,

1200



Table B2 The adsorption of SDS on CaCCs3 at various times

Time

(n)

IFT of 1/20 diluted

solution (mN/m)
60.62
60.53
60.82
60.03.
60.28
60.22

59.19
59.77
59.92
59.86
60.03
59.92

57.03
58.95
58.85
58.46
58.86
58.50

Mean

Mean

[SDS] (pM)

653.54
658.65
642.17
687.07
672.86
676.27

134.82
701.85
693.33
696.74
687.07
693.33

857.61
148.47
15415
176.32
753.98
174.05

SDGackorption
(pmollg of CaCUs)
69.08
68.06
71.35
62.42
65.26
64.58
66.79 £3.28
52.95
59.53
61.24
60.51
62.44
61.19
59.604 £3.41
28.38
50.14
49.00
44,67
49.21
45,13
44.42 +8.18

9



Table B2 (cont.) The adsorption of SDS on CaCos at various times

Time

(h)

12

18

24

IFT of 1/20 diluted

solution (mN/m)
57.54
58.00
58.19
57.54
57.62
57.69

58.17
58.08
58.20
58.40
58.73
58.39

58.33
57.94
58.14
58.06
58.29
58.17

Mean

Mean

Mean

[SDS] (pM)

628.62
80247
191.67
828.62
824.07
820.09

192.80
197.92
791.10
119.73
160.97
780.30

183.71
605.88
7194.51
799.06
785.98
7192.80

SDSadsorption

(pmollg of CaCU3)
34.19
39.41
41,57
34.14
35.05
35.84

36.70 £3.08
41.32
40.30
41.66
43.72
47.45
4361

43,01 £2.55
43.03
38.62
40.88
39.95
42.54
41.19

41.03 £ 1.63

96



Table B2 (cont.) The adsorption of SDS on CaCos at various times

Time IFT of 1/20 diluted . SDSadsorption
() solution mivm)  EPSUM omalig of Cacoy
58,18 79224 4128
58,27 787.12 429
58,54 77L.77 45.34
30 5794 805.88 38,62
5791 807.58 1828
58,03 800.76 39,64
Mean 4091 £2.66
5770 81952 36,00
58,06 799,06 40.08
57.76 816,11 36,68
34 58,34 783.14 13,14
57.94 805.88 38,62
5783 81213 37.37

Mean 38.60 £2.64



Appendix ¢ The Effect of Electrolyte on the Adsorption of SDS on CaCC.s

Table ClI The interfacial tension of standard SDS solutions at 0.2 M NaCl

concentration and pH 8

[NaCl] = 0.2 M
[SDS] (pM)
100
200
400
600
800

Table C2 The interfacial tension of standard SDS solutions at 0.3 M NaCl

concentration and pH 8

[NaCl] = 03 M
[SDS] (pM)
100
200
400
500

. 800

1
62.73
57.63
51.98
46.94
43.23

1
63.64
58.54
52.89
41.85
44.14

IFT (mN/m)

2 3
62.81 62.60
57.66 58.04
51.49 5181
47.36 47.40
4381 4431

IFT (mN/m)

2
63.72
58.57
52.40
48.21
44.72]

3
63.01
58.9
52.12
48.31
45.22

Mean
62.72
51.18
51.76
47.24
43.79

Mean
63.63
58.69
52.67
48.15
44.70
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Table C3 The interfacial tension of standard SDS solutions at 0.4 M NaCl
concentration and pH 8

[NaCl] = 04 M IFT (mN/m)
[SDS] (pM) 1 2 3 Mean
100 64.37 64.45 64.24 64.35
200 59.27 59.30 59.68 59.42
400 53.62 53.13 53.45. 53.40
600 48.58 49.00 49,04 48.87
800 4487 4545 45.95 45.42

Table C4 The interfacial tension of standard SDS solutions at 0.5 M NaCl
concentration and pH 8

[NaCl] =05 M IFT (mN/m)
[SDS] (pM) 1 2 3 Mean
100 64.91 64.99 64.78 64.90
200 59.81 59.84 60.22 59.96
400 54.16 53.67 53.99 53.94
600 49.12 49.54 49.58 49.42

800 4541 45.99 46.49 45.97



100

70 - — _—

60

= 50

40 :
0 100 200 300 400 500 600 700 800 900

[SDS] CuM)
o [NaCI =02 M k [NaCl=03M + [NaClJ = 0.4 M 1 [NaCl] =05 M

Figure C1 Calibration curve,

Table C5 The adsorption of SDS on CaCCs at various NaCl concentrations

[NaCl]  IFT of 1/25 diluted sDSadsorption

(M) solution (mN/m) SESTOM) omollg of Cacll
50.78 h82.12 54.29
50.78 582.72 54.29
50.92 577.58 h5.58

0.2 h1.42 559.23 60.16
51.44 558.50 60.34
5157 553.73 61.53

Mean *  577043.33
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Table C5 (cont.) The adsorption of SDS on CaCCss at various NaCl concentrations

[NaCl]  IFT of 1/25 diluted . SDSadsorption
(M) solution (mN/m) SOSHIMY omollg of CaCo3)
52.28 521.73 68.00
52.29 521.37 68.09
52.43 522.23 69.37
0.3 52.09 534.71 66.26
52.28 521.73 68.01
bLT1 548,65 62.78
Mean 67.09+2.32
52.52 519.07 70.16
52.50 519.81 69.97
5247 520.91 69.70
0.4 52.15 532.65 66.82
52.16 532.28 66.91
52.04 536.69 65.81
Mean 08.23+ 1.92
52.52 518.94 70.15
52.21 530.32 67.31
52.68 513.07 7161
0.5 52.79 509.03 12,63
52.55 517.84 70.43
52.68 513.07 71.62

Mean 70.62 £ 1.85



Appendix D Determination of the Adsorption Isotherm of SDS on CaCC.

Table D1

SDS
(PM)
0
10
40
10
100
200
400
600

The interfacial tension of standard SDS solutions at 0.3
concentration and pH 8

1
71.64
7165
66.00
58.87
55.11
46.86
37.95
3341

2
1142
71.58
66.01
60.38
55.71
46.06
38.23
33.42

IFT (mN/m)

3 4
7184 7111
7124 7168
60.45  66.18
58.71  60.82
99.56 5573
46.87  46.78
345 37192
3362 3391

711.54
71.88
65.90
61.12
55.87
46.48
3791
33.56

Mean
71.63
71.61
66.11
59.98
55.73
46.61
37.89
33.58

102

NaCl

y=-0.0183x> + 3.391x% - 213.51x + 4632.2
R?=0.9986

35

40

45

Figure D1 Calibration curve,

50

55

IFT (mN/m)

60

65

70

75
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Table D2 The data of SDS adsorption isotherm (adsorption of SDS on CaCUs and
equilibrium SDS concentration)

66

64

55

49

46

41

32

39

40

39

Remark:

.65

.08

.45

.45

.10

.82

.47

.25

.58

Y

66

63

55

49.

46

42

32

39

40

40

.39

.97

.47

71

.09

.02

.70

.75

.48

.38

IFT (mN/m)

66

64

56

49

46 .

42

32

39

40

39

.47

.58

.14

.53

71

.01

.88

.68

.00

.61

64

63

56 .

50.

47

42

32.

40

40

40

4

.95
.09
74
5.
.06
.38
6 4
.09
.87

312

65

63

55

48

40

40

40

.55

.85

.50

.97

.18

.96

.94

2 2

.69

22208

SDSadsorption

[SDSJequilibrium mol/ Of
Mean  (pM) (pCac(?3)

66-00 36.24 0.64

63.91 45.91 1.54
55.86 85.81 3.14
49.58 141.87 5.58
46.63 182.89 8.17
42.04 272.10 17.27
32.53 590.88 34.08
39.80 3293.60* 37.03
40.52 6194 .44x* 37.99
40.07 16090.99*** 39.07

* calculated from diluted solution (x 10)
*#*calculated from diluted solution (x20)

*** calculated from diluted solution (x50)
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Table D2 (cont.) The data of SDS adsorption isotherm (adsorption of SDS on
CaCCss and equilibrium SDS concentration)

1

10.22
69.05
67.11
66.04
56.70
50.67
49.04
42.11
31.63
33.72
51.64
45.53
41.22
41.44
40.98

Remark:

2

10.37
68.09
68.56
65.66
51.14
51.35
4830
43.95
38.33
33.56
51.98
45.46
41.00
42.15
40.46

* calculated from diluted solution (x 10)
** calculated from diluted solution (x20)
*** calculated from diluted solution (x50)

IFT (mN/m)

3

70.01
68.92
69.15
65.69
58.78
51.55
49.56
43.54
36.96
33.75
51.82
45.26
41.21
41.95
40.33

4

70.44
68.78
68.56
64.09
58.11
51.59
48.92
43.60
38.57
33.98
51.18
45.30
41.32
41.76
39.75

5

69.89
67.69
67.48
65.60
56.97
50.65
49.13
43.50
39.10
34.32
51.24
44.78
41.00
4L
40.89

Mean

10.19
68.51
68.17
65.42
51.54
51.16
48.99
4341
38.52
33.87
5151
45.21
41.15
41.81
40.48

[SDSkepiliorium
(pM)
24,02
36,07
381
53,34
8780
134,10
159,27
255,59
39380
579,94

129951*

2183 80¢

313191+

5010,73+*
16610514+

SDSsckorption
(pmol/g of
CaC03
0.16
0.34
0.62
146
31
5.65
8.39
17.44
26.03
34.15
36.92
38.12
38.57
40.84
33.88
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Table D2 (cont) The data of SDS adsorption isotherm (adsorption of SDS on
CaCCs3 and equilibrium SDS concentration)

1

70.95
69.94
69.40
65.52
58.2
52.03
48.67
44.26
38.44
34.12
51.49
45.78
40.86
42.32
41.24

Remark:

2

70.98
69.85
69.76
66.51
56.36
52.45
49.11
45.14
38.42
34.05
52.35
45.90
4141
42.52
41.13

* calculated from diluted solution (x 10)
**calculated from diluted solution (x20)
*** calculated from diluted solution (x50)

IFT (mN/m)

3

10.97
69.33
69.05
66.23
57.96
52.37
49.44
45.18
38.40
34.40
51.49
45.16
42.07
42.25
41.36

4

71.10
69.90
68.8
66.61
51.42
51.85
48.29
44.97
38.54
33.66
52.33
45.11
41.56
42.32
41.22

5

10.45
10.12
68.94
65.44
51.84
51.78
49.21
45.04
39.10
33.90
51.83
45.19
41.94
41.85
4141

Mean

70.89
69.83
69.20
66.06
51.97
52.10
48.94
44.92
38.58
34.03
51.90
45.56
41.58
42.25
41.21

[SDSJeqiiibnum
(M)
18.18
26.79
3140
50.19
87.64
124,97
159.87
225.15
391.45
572.48

1268.50*
2128.97*
3018.01*
5687.72**

1549291 %**

SOGackorption
(pmol/g of
CaCQs)
0.22
0.43
0.68
150
312
5.75
8.39
1711
26,04
3.2
37.26
38.69
30,71
43,08
<503
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Table D2 (cont) The data of SDS adsorption isotherm (adsorption of SDS on
CaCUs and equilibrium SDS concentration)

1

71.05
7031
67.52
66.56
56.44
52.26
49,51
4443
38.65
33.87
52.50
46.34
41.38
40.88
40.27

Remark:

2

1117
69.95
68.89
65.31
57.35
52.49
50.05
44.16
38.93
34.06
52.42
45.51
41.50
41.42
40.20

* calculated from diluted solution (xI0)
** calculated from diluted solution (x20)
***calculated from diluted solution (x50)

IFT (raN/m)

3

70.63
69.61

68.46 .

65.94
56.60
53.01
50.12
45.05
38.70
33.73
51.66
45.59
41.83
41.04
40.10

4

70.48
68.65
69.60
65.61
56.31
52.66
49.89
45.32
38.71
34.32
52.33
45.71
41.86
40.69
40.05

5

70.53
69.62
68.35
66.55
56.97
52.22
49.35
44 81
36.42
34.24
51.79
46.06
41.32
40.83
40.70

Mean

10.77
69.63
68.56
66.03
56.73
52.93
49.78
44.75
38.68
34.04
52.14
45.85
41.58
40.97
40.26

[SDSkepilibrium
(nM)
19.18
2820
35,62
50,34
91.93
12110
14931
228,45
387,98
57163
1245.90%
2075.29*
3017.10*
6363.11%*
1692036+

SOSaoBorption
(pmol/g of
CaC03)
0.2
0.42
0.64
150
3.08
5.78
8.49
17.69
26.11
3427
37.49
39.20
39.81
36.34
30.78
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Appendix E Characterization of the Extracted Polymer by FT-IR Technique

%Transmittance

T T Ll I 1 I

4000 3500 3000 2500 2000 1500 1000 500
Wavenumber (cm’)

Figure EI The FT-IR spectra of extracted polymer.
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Appendix F Particle Size Analysis of CaCCss Particles

Table FI Diameter of CaCC3 particles for the various types of surface-treated
CaCC3

Type of surface treated Diameter (pm)
CaCCs 1 2 3 Mean
As-received CaCCs 121 . 118 117 1.1910.02
Untreated CaCCs 114 12 1.24 1194 0.05

Admicellar-treated CaCU3

([SDSJegilibrium—200 pM)
Admicellar-treated CaCC3

(SDSeauilirium= 500 pM)

118 123 123 121 £0.03

118 12 12 1.19+0.01
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Appendix G Gravimetric Analysis (Percentage of Weight Loss)
Tahle G1 Percentage of weight loss of the various types of surface-treated CaC03

Percentage of weight loss (%)

: Stearic acid- Admicellar- Admicellar-

o Ascrzéeé\;ed coated Ugt;gaggd treated CaC03  treated CaCO03

CaC03 [ ]=200nM)  ([SDS]=500{iM)
1 0.8615 51231 0.7651 0.7161 0.8395
2 0.7735 5.6900 0.7722 0.7044 0.7939
3 0.9805 5.7967 0.6618 0.7056 0.8386
4 - 49298 0.4819 0.6933 0.7034
5 58714 0.4444 0.5070 0.6894
6 5.7326 0.4039 0.5538 0.7346
T - 6.1520 - 0.7462 0.7096
Mean  0.8568 5.6991 0.5882 0.6609 0.7584

SD. 01092 0.3737 0.1652 0.0917 0.0645
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Appendix H  Determination of Tensile Properties of CaCos-filled iPP
Composites

Table HI The strain at yield values of various types of surface-treated CaCo3-filled
IPP composites

Strain at Yield (%)
No. Asteceived SO B gy Admicellr Admicelar-

CaC03 coated cacoy  reated CaC03 treated CaC03

CaC03 (SDS]=200nM)  ([SDS] =500 M)
1 481 511 3.79 510 5.00
2 4.09 501 391 454 4.85
3 4.54 520 3.68 4.42 4,39
4 4,86 4,03 4,03 4,94 5.03
5 4.44 5.03 393 474 4.89
0 431 5.09 3.68 490 511
! 481 501 3.80 479 4.79
8 4.22 4,82 3.80 4,99 4,98
9 474 514 3.87 4,75 5.22
10 4,75 4.48 3.84 447 511
Mean 4,56 4.89 3.83 4.76 4.94

SD. 0.28 0.36 0.11 0.23 0.24



Table H2 The load at peak values of various types of surface-treated CaCos-filled
IPP composites

Load at Peak (kN)
No.  As-received Starlc 2 Untreated  Admicellar Admicelar

CaCCs coated cacoy  [reated CaCCs treated CaCCs

CaC03 ([SDS] =200 jiM) ~ ([SDS] =500 fiM)
1 113 112 115 109 108
2 1.08 111 114 111 108
3 112 116 114 111 108
4 114 110 112 109 108
5 109 113 113 111 108
6 109 111 113 111 108
1 116 114 113 111 109
8 111 110 L13 112 109
9 111 1.16 113 110 1.06
10 1.08 1.16 113 111 107
Mean 111 113 113 110 1.08

SD. 0.03 0.02 0.01 0.01 0.01



Table H3 The tensile strength at yield values of various types of surface-treated
CaCos-filled iPP composites

Tensile Strength at Yield (Mpa)

No.  As-received Stearic e Untreated  Acmiceliar Admicellr

cacoy  Coated cacoy  reated CaC03 treated CaCO3

CaC03 ([SDS] =200 M) ([SDS] =500 VA
1 26.66 26.49 21.03 2591 25.63
2 25.55 2631 21.15 26.20 25.65
3 26.31 21.35 26.85 26.25 25.63
4 26.76 26.13 26.56 25.98 25.66
5 25.70 26.78 26.70 26.18 25.59
6 25.83 26.30 26.65 26.14 25.49
1 21.46 26.94 26.69 26.22 25.85
8 26.14 26.02 26.67 26.58 2591
9 26.12 21.46 26.70 26.11 25.18
10 2546 21.34 26.70 26.14 25.38
Mean 2620 2671 26.71 26.17 25.60

SD. 0.62 0.54 0.18 0.18 0.21



Table H4 The strain at break values of various types of surface-treated CaCos -filled
IPP composites

Strain at Break (%)
No. Asreceived e g Admicellar Admicelar

CaC03 coated CaC03 treated CaC03  treated CaCO03

Caco3 (SDS] =200fiM) ~ ([SDS] =500nM)
1 32.10 62.07 1176 3.13 22.44
2 20.44 97.05 1511 30.32 32.12
3 13.77 76.35 14.07 21.12 24,31
4 44,30 38.47 20.36 30.97 32.52
5 41.40 21.38 19.87 25.22 36.44
0 15.44 2358 2107 24.72 41.53
! 28.44 30.19 22.17 3191 31.96
8 21.10 08.38 20.47 31.76 34.98
9 31.96 58.09 19.37 22.12 29.45
10 20.13 24.23 13.49 33.17 28.11
Mean  27.63 50.58 . 1777 29.96 31.99

SD. 10.33 25.50 3.75 498 6.03



Table H5 The Young’s modulus values of various types of surface-treated CaC03
filled iPP composites

Young's Modulus (MPa)
No.  Ab-ieceived Stearic acid- Untreated Admicellar- Admicellar-

CaCo3 coated CaCo3 treated CaC03  treated CaC03

CaC03 [ ]=2001) ([SDS=500{M
1 2194.09 2954.58 3172.33 2362.73 1890.07
2 2313.84 2491.42 2582.44 2617.62 2314.62
3 2555.95 2357.38 3282.89 2359.30 2606.06
4 2343.64 2106.28 3026.39 2961.95 2573.56
5 2593.16 2351.62 2504.95 3028.16 2346.40
6 2781.18 2603.58 2475.23 2687.83 247854
1 2410.41 2948.96 2562.80 2409.62 2495.32
8 2658.33 2887.06 2317.22 2617.48 2316.90
9 2401.37 2887.06 2907.68 2053.06 2823.69
10 2597.75 2894.94 3249.27 2599.35 2297.09
Mean  2484.97 2648.29 2808.12 2569.71 2414.23

SD. 180.64 307.70 359.79 291.19 24788



Table H6 The stress at automatic break values of various types of surface-treated
CaCos-filled iPP composites

Stress at Automatic Break (Mpa)

No.  Asreceived Stearic acid- Untreted Admicellar- Admicellar-

CaC03 coated CaC03 treated CaC03  treated CaC03

CaC03 (ISDS]=200nM)  ([SDS] =500 nM)
1 20.15 17.57 24.39 20.36 20.42
2 19.27 18.09 23.06 20.48 20.17
3 19.60 17.28 23.60 20.72 20.42
4 20.26 12.34 23.26 20.42 20.12
5 17.40 15.29 2341 20.47 20.12
6 16.88 18.24 22.96 20.52 18.32
1 21.38 18.94 22.68 19.10 20.43
8 19.22 16.12 2323 20.83 17.66
9 19.54 18.27 22.94 21.07 18.95
10 1901 18.46 23.73 1941 20.11
Mean 19.27 17.06 23.33 20.34 19.67

SD. 132 2.00 0.49 0.61 1.00
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Appendix | Determination of Flexural Properties of CaCCsfilled iPP
Composites

Table 11 The stress at yield (maximum load) values of various types of surface-
treated CaCo3-filled iPP composites

Stress at Yield (Maximum Load) (Mpa)

: Stearic acid- Admicellar- Admicellar-

o Aséraeéged coated Ug;recaggd treated CaC03  treated CaC03

CaCo3 ([SDS|=200nM)  ([SDS] =500 M)
1 31.27 36.30 39.45 37.64 36.36
2 36.63 36.56 39.90 37.64 36.24
3 35.23 34.17 40.27 38.40 36.15
4 34.92 36.09 40.70 37.39 37.15
H 35.34 36.78 40.17 37.33 36.76
0 34.20 35.94 39.71 38.18 36.59
I 35.20 36.62 38.68 34.82 36.18
8 35.23 37.86 40.76 36.86 36.62
9 35.94 36.21 40.46 35.63 37.15
10 36.39 35.55 40.60 35.37 36.59
1 36.27 36.30 40.43 35.60 37.39
12 36.03 36.41 40.73 34.34 36.30
13 34.97 37.39 42.46 35.97 36.56
14 3514 35.37 41.79 35.58 37.21
15 35.14 36.36 41.28 35.75 35.63
Mean 35.53 36.26 40.49 36.43 36.59

SD. 0.75 0.85 0.92 121 048
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Table 12 The strain at yield (maximum load) values of various types of surface-
treated CaC03filled iPP composites

Strainat Yield (Maximum Load) ( mm)

No. Asreceived DT sty Admicellar Admicelar-

cacoy  coated cicos  eated CaC03 - treated CaC03

CaC03 (SDS|=200mM) (DS =500M)
1 0.34 0.33 0.34 0.32 0.32
2 0.34 033 0.34 0.33 0.33
3 0.34 0.33 0.34 0.32 0.33
4 0.34 0.34 0.33 0.33 0.33
5 0.34 0.33 0.33 0.33 0.33
6 0.34 0.33 0.33 0.32 0.33
! 0.34 0.33 0.34 0.33 0.33
8 0.34 0.33 0.34 0.32 0.33
9 0.33 0.34 0.33 0.33 0.33
10 0.34 0.33 0.33 0.33 0.33
1 0.34 0.33 0.34 0.33 0.32
12 0.34 0.33 0.34 0.34 0.33
13 0.34 0.33 0.33 0.33 0.33
14 0.34 0.32 0.32 0.33 0.33
15 0.32 0.34 0.33 0.32 0.34
Mean 0.34 0.33 0.33 0.33 0.33

SD. 0.01 0.00 0.01 0.01 0.01
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Table 13 The Young’s modulus values ol various types of surface-treated CaCos-
filled iPP composites

Young’s Modulus (Mpa)
N, Asreceived TC B ey Admicellar Admicelar
CaC3 coated CaCC3 treated CaCQ>3 treated CaCQa
CaCCs ([SDS]=200iM)  ([SDS] =5001iM)

1 703.66 647.90 750.80 661.78 639.60
2 621.68 654.36 107.81 661.75 619.12
3 640.45 580.19 804.80 651.06 600.77
4 595.92 645.64 701.24 590.06 668.99
5 631.01 579.93 752.23 627.83 608.08
6 142.42 631.62 678.83 638.24 682.82
1 619.86 661.60 756.08 625.78 680.29
8 618.52 592.30 731.23 668.06 672.16
9 630.76 694.69 706.68 591.23 576.34
10 642.82 639.13 755,94 561.11 700.75
1 646.20 585.68 682.19 695.70 628.83
12 597.11 645.44 705.66 594.90 530.88
13 662.41 612.90 7125.28 637.84 658.30
14 627.97 597.20 799.55 731.36 675.02
15 637.07 673.30 754.85 577.04 662.24
Mean 64121 629.46 713421 634.25 640.28

SD. 38.22 36.13 38.22 46.49 46.41
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Table 14 The energy to yield point values of various types of surface-treated
CaCCsfilled iPP composites

Energy to Yield Point (J)
No.  As-received Staric aid Untreateg  micelar Admicelar-
CaC03 coated CaC03 treated CaC03 treated CaC03
CaC03 ([SDS]=200nM)  ([SDS] =500 M)
I 174 167 178 160 160
2 167 1.64 183 163 161
3 1.65 152 1.80 165 160
4 1.66 1.66 L1 1.68 166
5 165 1.64 174 1.64 168
6 159 159 172 1.66 166
1 161 160 172 159 166
8 161 167 178 1.66 166
9 1.66 161 175 158 163
10 168 155 179 160 165
1 1.62 160 176 162 . 160
12 1.69 161 179 1,60 159
13 167 168 181 163 164
14 1.62 153 179 1.66 165
15 157 161 179 1,60 164
Mean 165 161 L7 163 163

SD. 0.04 0.05 0.03 0.03 0.03
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Table 15 The toughness values of various types of surface-treated CaCos-filled iPP
composites

Toughness (MPa)
: Stearic acid- Admicellar- Admicellar-
o Asg;(c:g;/ed coated Ug;rggd treated CaCC3  treated CaC_C%
CaCCs (ISDS)=200nM)  ([SDS] =500 [iM)
1 1.04 0.99 1.06 0.96 0.95
2 1.00 0.98 1.10 0.97 0.96
3 0.98 0.90 1.07 0.98 0.95
4 0.98 0.99 1.06 1.00 0.99
5 0.98 0.98 1.03 0.98 101
6 0.95 0.94 1.03 0.98 0.99
I 0.96 0.95 1.03 0.95 0.99
8 0.96 1.00 1.07 0.99 0.99
9 0.98 0.96 1.04 0.94 0.96
10 1.00 0.93 1.07 0.95 0.98
1 0.96 0.95 1.05 0.97 0.95
12 1.00 0.96 1.07 0.95 0.95
13 0.99 1.00 1.07 0.97 0.98
14 0.96 0.91 1.07 0.99 0.98
15 0.93 0.96 1.06 0.96 0.98
Mean 0.98 0.96 1.06 0.97 0.97

*3.D. 0.03 0.03 0.02 0.02 0.02
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Appendix J  Determination of Impact Properties of CaCos-filled iPP
Composites

Table J1 The impact strength values of various types of surface-treated CaC03
filled iPP composites

Impact Strength (J/m)

No. Asreceived e S0 ey Admiceller- - Admicllr

CaC03 coated CaCos  [reated CaC03 treated CaCl3

CaC03 (SDS|=200mM)  ([SDS] =500nM)
1 31.00 41.00 34.80 32.80 31.10
2 33.60 39.20 21.60 35.50 40.20
3 38.10 42.00 30.30 21.40 3140
4 31.20 40.00 30.30 33.70 28.40
5 33.60 39.10 21,50 34.60 35.60
0 28.30 36.40 33.80 31.90 31.00
/ 38.10 40.00 28.40 36.40 33.10
8 34.60 40.90 32.00 33.70 31.30
9 31.90 38.20 25.10 21.40 29.20
10 31.90 37.30 25.10 28.30 30.10
il 32.80 39.10 30.20 28.30 38.20
12 34.60 39.10 32.90 25.10 30.10
13 29.20 38.20 21,50 31.90 32.80

14 31.30 4550 24.80 36.40 3280
15 33.70 45.50 35.60 39.10 26.60
Mean  33.73 40.10 29.81 32.21 3297

SD. 3.04 2.62 344 3.99 401
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Appendix K Morphology of Fracture Surface of CaCCs-fnied iPP Composites

Figure K1 SEM micrographs of the fractured surface of selected impact test
specimens for as-received CaCo3-filled iPP composites.
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Figure K2 SEM micrographs of the fractured surface of selected impact test
specimens for untreated CaCos-filled iPP composites.
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Figure K3 SEM micrographs of the fractured surface of selected impact test

specimens for admicellar-treated ([SDSJeuitibrium = 200 pM) CaCO03illed iPP
composites.
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Figure K4 SEM micrographs of the fractured surface of selected impact test

specimens for admicellar-treated ([SDSJequilibrium = 500 pM) CaCO03filled iPP
composites.
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Figure K5 SEM micrographs of the fractured surface of selected impact test
specimens for stearic acid-coated CaCCE-filled PP composites.
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Table KI' The percentage of area values of various types of surface-treated CaCCs
on iPP matrix of the fractured surface of impact test specimens for 30 wt.% CaCC-
filled iPP composites

Percentage of area of CaCC3 on iPP matrix (%)

No.  Asreceived P ey Admicellar Adrmicelar-

CaCls coated ey freated CaCUs - treated CaCC3

CaCo3 (SDS]=200M)  ([SDS] =500 M)
1 8.01 9.56 1.74 8.93 9.46
2 8.25 8.97 1.13 8.01 8.34
3 1.80 9.98 8.42 8.09 9.38
4 9.00 9.76 1.18 8.34 8.71
5 8.93 9.78 1.64 8.83 8.99
6 8.39 9.06 8.78 8.10 9.39
1 8.47 9.99 1.08 1.78 8.99
8 1.25 9.40 1.68 9.34 9.20
Mean 8.28 9.56 1.18 8.49 8.96

SD. 0.53 0.39 0.57 0.52 0.45
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