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Table A-1 Surface charge of modified kaolin GKS 2

Volume pH H1 [OH] C,/Cyp(mol/1) Q(mol/g dry wt.)
0.1 M HNO; (1071 10 /[H]"

(ml)

0.25 337  4.2658E-4 2.3443E-11 4.9750E-4  .00035
0.50 3.13  7.4130E-4 1.3489E-19 9.9009E-4  .00124
0.75 298  1.0471E-3 9.5499E-12 1.4778E-3  .00215
1.00 277  1.6982E-3 5.8893E-12 1.9607E-3  .00131
1.50 ' 2.66  2.1878E-3 4.5708E-12 2.9126E-3  .00362
1.75 2.53  2.9512E-3 3.3884E-12 3.3816E-3  .00216
2.00 251  3.0902E-3 3.2359E-12 3.8462E-3  .00378
2.50 233 4.6773E-3 2.1379E-12 4.7619E-3  .00032
3.50 222 6.0259E-3 1.6596E-12 6.5420E-3  .00258
4.50 2.16  6.9180E-3 1.4454E-12 8.2569E-3  .00669
5.50 2.04  9.120E-3 1.0965E-12 9.9099E-3  .00399
Volume pH [H] [OHT C,/Cy(mol/l) Q(mol/g dry wt.)
0.1 M NaOH 107 107 /[H]"

(ml)

0.25 477  1.6982E-5 5.8884E-10 4.9750E-4  -0.00257
0.50 521  6.1659E-6 1.6218E-19 9.0099E-4  -0.00454
0.75 8.11  7.7625E-9 1.2882E-6 1.4778E-3  -0.00738
1.00 932  4.7863E-10 2.0893E-5 1.9607E-3  -0.00960
1.25 9.54  2.8840E-10 3.4670E-5 2.4390E-3  -0.01202
1.50 9.64  2.2909E-10 4.3652E-5 29126E-3  -0.00143

2.00 10.03  9.3325E-11 10.7152E-4 3.7736E-3 -0.01350
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Table A-2 Surface charge of modified kaolin GKO 0.7

Volume pH [H]" [OH] C,/Cp(mol/l) Q(mol/g dry wt.)
0.1 M HNO; (107%) 10°/[H)*

(ml)

0.25 3.46  3.3113E-11 3.0199E-4 4.9750E-4 .00002
0.50 3.07 8.3176E-4 1.2028E-19 9.9009E-4  .00079
0.75 2.87  1.3182E-3 7.5858E-12 1.4778E-3  .00080
1.00 275  1.7378E-3 5.7544E-12 1.9608E-3 00111
1.25 ~ 2.69  2.0417E-3 4.8979E-12 2.4390E-3  .00199
1.50 2.55  2.8184E-3 3.5481E-12 29126E-3  .00471
1.75 2.48  3.2359E-3 3.0902E-12 3.3816E-3  .00728
2.00 243  3.8019E-3 2.6303E-12 3.8462E-3  .00222
3.00 229  5.1286E-3 1.9498E-12 5.6604E-3  .00259
4.00 2.15  7.0794E-3 1.4250E-12 74074E-3  .00264
5.00 2.08  8.3176E-3 1.20226E-12  9.0909E-3  .00387
Volume pH [H]" [OH] C,/Cy(mol/l) Q(mol/g dry wt.)
0.1 M NaOH (107%) 10 /11"

(ml)

0.25 8.08  8.3176E-9 1.2023E-6 49751E-4  -0.00049
0.50 890  1.3804E-9 7.2440E-6 9.0099E-4  -0.00491
0.75 9.19  6.4565E-10 1.5488E-5 1.4778E-3  -0.00731
1.00 932  4.7863E-10 2.0893E-5 1.9607E-3  -0.00980
1.25 9.46  3.4674E-10 2.8840E-5 2.4390E-3  -0.01200
1.50 9.56  2.8184E-10 3.5481E-5 29126E-3  -0.00144
1.75 9.63  2.3988E-10 4.1687E-5 3.3816E-3  -0.01669
2.00 971  1.9953E-10 5.0119E-5 3.8462E-3  -0.01898
225 9.82  1.5488E-10 6.4565E-5 43062E-3  -0.02120
2.75 9.84  1.4125E-10 7.0795E-5 52132E-3  -0.02570

3.75 10.10  7.5858E-10 1.3183E-4 6.9767E-3 -0.03420
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Table A-3 Influence of contact time for bleaching process
(2%(w/w) UGKS 2 and UGKS 3.7 at 90°C)

Time Absorbance 410 nm
(min) Experiment 1 Experiment 2 Experiment 3 Average +SD
UGKS 2
0 0.902 0.902 0.902 0.902+0.000
15 0.749 0.758 0.752 0.753+0.004
30 ' 0.513 0.516 0.504 0.511+0.006
60 0.520 0.514 0.511 0.515+0.004
120 0.518 0.515 0.509 0.514+0.005
UGKS 3.7
0 0.902 0.902 0.902 0.902+0.000
15 0.617 0.613 : 0.609 0.613+0.004
30 0.418 0.410 0414 0.414+0.006
60 0.408 0.412 0.416 0.412+0.004

120 0.412 0.419 0.423 0.418+0.004
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Table A-4 Results of bleaching experiments with 2% (w/w) modified kaolin
for 30 minutes at 90°C

Sample Absorbance 410 nm

Experiment 1 Experiment 2 Experiment 3 Average + SD

Acid activation

(unground samples treated with sulphuric acid at 90°C for 4 h and pH suspension 3.4)

UGKS2.0 0.520 ‘ 0.511 0.504 0.512+0.009

UGKS 3.0 0.427 0.432 0.421 0.426+0.006
UGKS 3.7 0.419 0.408 0.417 0.414+0.006
UGKS 5.0 0.367 0.372 0.350 0.363+0.011

Grinding and acid activation

(ground 1 h follow treated with sulphuric acid or oxalic acid at 90°C for 4 h and pH suspension 3.4)

Sulphuric acid leaching

GKS 1.7 0.259 0.243 0.257 0.253+0.009
GKS 2.0 0.190 0.183 0.179 0.184+0.006
GKS 23 0.188 0.197 0.185 0.190+0.006
GKS 2.6 0.223 0.215 0.219 0.219+0.004
GKS 3.0 0.254 0.266 0.260 0.260+0.006
GKS 3.7 0.308 0316 0.316 0.314+0.005
Oxalic acid leaching

GKO 0.5 0.250 0.236 0.248 0.245+0.007
GKO 0.7 0.201 0.198 0.204 0.195+0.003
GKS 0.9 0.229 0.212 0.225 0.222+0.008
CBC 0.165 0.157 0.167 0.163+0.005

Note: all data are mean of triplicate
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Table A-5 Influence of pH suspension to the bleaching efficiency of (2% (w/w)
modified kaolin for 30 minutes at 90°C)

Sample Absorbance 410 nm
Experiment 1 Experiment 2 Experiment 3 Average £ SD

GKS 2(pH 2.0) 0.178 0.168 0.173 0.173+0.005
GKS 2(pH 2.5) 0.173 0.182 0.170 0.175+0.006
GKS 2(pH 3.0) 0.171 0.177 0.183 0.1770.006
GKS 2(pH 3.5) 0.196 0.189 0.185 0.190+0.005
GKO 0.7( pH 2.0) 0.179 0.186 0.181 0.182+0.004
GKO 0.7(pH 2.5) 0.186 0.190 0.176 0.184+0.007
GKO 0.7( pH 3.0) 0.195 0.188 0.193 0.192+0.004
GKO 0.7( pH 3.5) 0.191 0.196 0.201 0.196+0.005

Note: all data are mean of triplicate



Table A-6 Freundlich isotherm of GKS 2 adsorption process at 60°C

Mass 14 Ce X log Ce log X
® @ (mg/kg)  (mg/g)

0.1 9.90 4222 0.6265 0.6255 -0.2031
0.15 9.85 3.019 0.4945 0.4798 -0.3058
0.20 9.80 2417 0.3985 0.3833 -0.3996
0.25 9.75 1.878 0.3382 0.2736 -0.4708
0.30 - 9.70 1.550 0.2910 0.1903 -0.5361

Note: all data are mean of triplicate

Table A-7 Freundlich isotherm of GKS 2 adsorption process at 75°C

Mass 14 Ce X log Ce log X
® ® (mg/lkg)  (mgl/g)

0.10 9.90 3.802 0.6682 0.5798 -0.1751
0.15 9.85 2.550 0.5253 0.4065 -0.2796
0.20 9.80 2.012 0.4185 0.3031 -0.3783
0.25 9.75 1.663 0.3467 0.2201 -0.4500
0.30 9.70 1.281 0.2997 0.1072 -0.5233

Note: all data are mean of triplicate
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Table A-8 Freundlich isotherm of GKS 2 adsorption process at 90°C

Mass 14 Ce X log Ce log X
@ ® (mg/lkg)  (mg/g)

0.10 9.90 3.352 0.7128 0.5250 -0.1470
0.15 9.85 2.401 0.5352 0.3802 -0.2715
0.20 9.80 1.803 0.4307 0.2553 -0.3658
0.25 9.75 1.420 0.3560 0.1523 -0.4486
0.30 - 9.70 1.080 0.3062 0.0334 -0.5140

Note: all data are mean of triplicate

Table A-9 Langmuir isotherm of GKS 2 adsorption process at 60°C

Mass vV Ce X Ce

® @ (mg/kg) (mg/g) X

0.1 9.90 4222 0.6265 6.7390
0.15 9.85 3.019 0.4945 6.1046
0.20 9.80 2417 0.3985 6.0652
0.25 9.75 1.878 0.3382 5.5517
0.30 9.70 1.550 0.2910 5.3265

Note: all data are mean of triplicate
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Table A-10 Langmuir isotherm of GKS 2 adsorption process at 75°C

Mass vV Ce X Ce

(® ® (mg/kg) (mg/g) X

0.1 9.90 3.802 0.6682 5.6869
0.15 9.85 2.550 0.5253 4.8544
0.20 9.80 2.012 0.4185 4.8028
0.25 9.75 2.012 0.3467 4.7800
0.30 ‘ 9.70 1.281 0.2997 4.2709

Note: all data are mean of triplicate

Table A-11 Langmuir isotherm of GKS 2 adsorption process at 90°C

Mass V Ce X Ce

® ® (mg/kg) (mg/g) X

0.1 9.90 3.352 0.7128 4.6990
0.15 9.85 2401 0.5352 4.4843
0.20 9.80 1.803 0.4307 4.0864
0.25 9.75 1.420 0.3560 3.9888
0.30 9.70 1.080 0.3062 0.3062

Note: all data are mean of triplicate
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Table A-12 Bulk density determination

Sample dried weight (g) volume (cm?) bulk density (g/ cm® )

Natural kaolin

1 5.6501 50.00 0.1130
2 5.6153 50.00 0.1123
3 5.6003 50.00 0.1120
4 5.6255 50.00 0.1125
5 5.6050 50.00 0.1121

Average bulk density = SD
0.1124 = 0.004

Modified kaolin (GKS 2)
1 17.6481 50.00 0.3529
2 17.1403 50.00 0.3428
3 17.1251 50.00 0.3425
4 16.4892 50.00 0.3298
5 16.8324 50.00 0.3366

Average bulk density + SD
0.3428 + 0.008




Table A-13 Free moisture determination

weight (g) dried weight (g) % moisture
natural kaolin 10.0302 8.5044 15.2118
GKS 2 10.0156 9.5411 5.0047
Note: all data are mean of triplicate
Table A-14 Lost on ignition (LOI) determination

dried weight (g) fried weight (g) % LOI
natural kaolin 10.0216 8.2825 LEBS35
GKS 2 10.0156 8.7251 21.8848

Note: all data are mean of triplicate
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