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APPENDICES

APPENDIX A: DATA OF SDS ADSORPTION ON PAPER FIBER. 

Table A-l D a ta  o f  S D S ad so rp tio n  w ith  n o  c a lc iu m  at p H  7.

s tock
so lu tio n

p M

su p e rn a tan t
liq u id

p M

S D S  a d so rb e d

p M p m o l/m 2
500 3 3 0 .6 0 169.40 0 .0 4 2 4
800 516 .65 283 .35 0 .0 7 0 8
1500 9 6 2 .78 5 37 .22 0 .1 3 4 3
2000 1209.67 790 .33 0 .1 9 7 6
3000 1418.29 1581.71 0 .3 9 5 4
3500 1719 .54 1780.46 0 .4451
400 0 1696 .36 2 3 0 3 .6 4 0 .5 7 5 9
450 0 2 0 6 7 .3 4 2 4 3 2 .6 6 0 .6 0 8 2
5000 2294.01 2 7 0 5 .9 9 0 .6 7 6 5
5500 3 2 1 3 .8 0 2 2 8 6 .2 0 0 .5 7 1 5
6000 3794.61 2 2 0 5 .3 9 0 .5 5 13
7000 4 8 0 6 .4 8 2 1 9 3 .5 2 0 .5 4 8 4
8000 5 63 4 .9 7 2 3 6 5 .0 3 0 .5 9 13
10000 7 62 1 .9 8 2 3 7 8 .0 2 0 .5 9 4 5
15000 13247.55 1752.45 0 .4381
2 00 0 0 18323.36 1676 .64 0 .4 1 9 2
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Table A-2 D a ta  o f  SD S  ad so rp tio n  w ith  no  c a lc iu m  at p H  9.

s to ck
so lu tio n

p M

su p e rn a tan t
liq u id

p M

S D S  a d so rb e d

p M p m o l/m 2
500 4 6 2 .8 9 37.11 0 .0 0 9 3
600 5 1 5 .37 84.63 0 .0 2 1 2
800 6 7 7 .9 9 122.01 0 .0 3 0 5
1000 870.41 129.59 0 .0 3 2 4
1250 1069.32 180.68 0 .0 4 5 2
1500 1267.14 2 3 2 .8 6 0 .0 5 8 2
1750 1521 .36 2 2 8 .6 4 0 .0 5 7 2
200 0 1657.74 3 4 2 .2 6 0 .0 8 5 6
225 0 1913.16 3 3 6 .8 4 0 .0 8 4 2
250 0 2 1 1 9 .6 8 3 8 0 .3 2 0 .0951
275 0 2 1 9 5 .7 8 5 5 4 .2 2 0 .1 3 8 6
3000 2 3 0 5 .2 7 6 94 .73 0 .1 7 3 7
3 50 0 2 7 0 8 .8 2 7 9 1 .1 8 0 .1 9 7 8
4 0 0 0 3 0 2 4 .2 2 9 7 5 .7 8 0 .2 4 3 9
4 5 0 0 3 4 3 8 .2 3 1061 .77 0 .2 6 5 4
5000 3 7 4 0 .8 8 1259.12 0 .3 1 4 8
5500 4 2 5 3 .2 2 1246.78 0 .3 1 1 7
6 00 0 4 6 4 3 .2 0 1356 .80 0 .3 3 9 2
6 50 0 4941 .81 1558.19 0 .3 8 95
7000 5 4 7 5 .5 7 1524.43 0 .3811
7 50 0 5857 .03 1642.97 0 .4 1 0 7
8000 637 1 .8 3 1628 .17 0 .4 0 7 0
8500 6883.91 1616 .09 0 .4 0 4 0
900 0 7 3 2 0 .1 0 1679 .90 0 .4 2 0 0
10000 8 1 6 4 .9 2 1835 .08 0 .4 5 8 8
15000 13098.98 1901.02 0 .4 7 53
2 0 0 0 0 18159.40 1840 .60 0 .4601
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Table A-3 D a ta  o f  S D S  ad so rp tio n  w ith  in itia l ca lc iu m  c o n c e n tra tio n  100 p M
at p H  7.

s tock
so lu tio n

p M

su p e rn a tan t
liq u id

p M

S D S  a d so rb e d

p M p m o l/m 2
2 00 57.43 142.57 0 .0 3 5 6
500 2 6 7 .18 2 3 2 .8 2 0 .0 5 8 2
800 4 7 6 .4 2 3 2 3 .5 8 0 .0 8 0 9
1000 6 69 .99 330.01 0 .0 8 25
1250 8 51 .12 3 9 8 .8 8 0 .0 9 9 7
1500 1002.58 4 9 7 .4 2 0 .1 2 4 4
1750 1255.27 4 9 4 .7 3 0 .1 2 3 7
2 00 0 1329.94 6 7 0 .0 6 0 .1 6 7 5
2 2 5 0 1433.23 816 .77 0 .2 0 4 2
2 50 0 1514.10 9 8 5 .9 0 0 .2 4 6 5
2 75 0 1522.56 1227.44 0 .3 0 6 9
3000 1748.92 1251.08 0 .3 1 2 8
3250 1903.03 1346.97 0 .3 3 6 7
3500 1966.78 1533.22 0 .3 8 3 3
4 0 0 0 228 1 .1 3 1718.87 0 .4 2 9 7
4 5 0 0 2 7 2 7 .5 4 1772.46 0 .4431
7000 4 9 4 0 .7 8 2 0 5 9 .2 2 0 .5 1 4 8
8000 6 0 4 9 .3 9 1950.61 0 .4 8 7 7
10000 805 1 .7 8 1948.22 0 .4871
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Table A-4 D a ta  o f  S D S  ad so rp tio n  w ith  in itia l c a lc iu m  c o n c e n tra tio n  100 p M
at p H  9.

s to ck
so lu tio n

p M

su p e rn a tan t
liq u id

p M

SD S a d so rb e d

p M p m o l/m 2
200 148.96 51 .04 0 .0 1 2 8
500 4 2 3 .4 0 76 .6 0 0 .0 1 9 2
800 694 .33 105.67 0 .0 2 6 4
1000 875 .16 124.84 0 .0 3 1 2
1500 1353.93 146.07 0 .0 3 6 5
1750 1581.41 168.59 0 .0421
200 0 1682.89 317.11 0 .0 7 93
250 0 1985.40 5 14 .60 0 .1 2 8 6
3000 2 2 9 0 .7 0 7 09 .30 0 .1 7 73
3 50 0 257 1 .0 3 9 2 8 .9 7 0 .2 3 2 2
8000 5 97 6 .1 7 2 0 2 3 .8 3 0 .5 0 6 0
8500 6283.81 2 2 1 6 .1 9 0 .5 5 4 0
10000 7 7 1 9 .2 2 2 2 8 0 .7 8 0 .5 7 0 2
13000 10638.01 2 3 6 1 .9 9 0 .5 9 05
15000 12890.50 2 1 0 9 .5 0 0 .5 2 7 4
18000 15791.72 2 2 0 8 .2 8 0 .5521
2 0 0 0 0 17668.41 2 3 3 1 .5 9 0 .5 8 2 9
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Table A -5  D a ta  o f  S D S  a d so rp tio n  w ith  in itia l c a lc iu m  c o n c e n tra tio n  1 ,000
p M  a t p H  7.

s tock
so lu tio n

p M

su p e rn a tan t
liq u id

p M

S D S  a d so rb e d

p M p m o l/m 2
200 75 .18 124.82 0 .0 3 1 2 0
400 2 1 8 .7 4 181.26 0 .04531
600 388 .57 2 1 1 .43 0 .0 5 2 8 6
800 547 .43 2 5 2 .5 7 0 .0 6 3 1 4
1000 6 6 3 .88 3 3 6 .1 2 0 .0 8 40 3

Table A -6  D a ta  o f  S D S  a d so rp tio n  w ith  in itia l c a lc iu m  c o n c e n tra tio n  1 ,000  
p M  a t p H  9.

s to ck
so lu tio n

p M

su p e rn a tan t
liq u id

p M

S D S  a d so rb e d

p M p m o l/m 2
200 170.78 2 9 .2 2 0 .0 0 73
400 3 3 7 .47 62.53 0 .0 1 5 6
600 4 7 4 .3 0 125.70 0 .0 3 1 4
800 6 6 3 .67 136.33 0 .0341
1000 8 33 .99 166.01 0 .0 4 15
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FIBER.
APPENDIX B: DATA OF CALCIUM ADSORPTION ON PAPER

Table B-l D a ta  o f  ca lc iu m  ad so rp tio n  w ith  in itia l c a lc iu m  c o n c e n tra tio n  100 
p M  an d  v a ry in g  S D S  c o n c e n tra tio n  a t p H  7.

s to c k  so lu tio n su p e m a tant liq u id a d so rb e d  C a 2+
p p m p M p p m p M p M p m o l/m 2
4 .1 0 102.244 0 .89 22 .0 95 8 0 .1 50 0 .0 2 0 0
4 .1 4 103.142 1.50 3 7 .4 0 6 6 5 .7 3 6 0 .0 1 6 4
4.01 99.925 1.52 37 .8 05 6 2 .1 2 0 0 .0 1 5 5
3 .93 98.105 0 .66 16.559 8 1 .5 46 0 .0 2 0 4
4 .2 2 105.187 1.31 3 2 .6 18 7 2 .5 69 0 .0181
4 .2 7 106.384 0 .64 16.010 9 0 .3 7 4 0 .0 2 2 6
4 .4 2 110.324 1.10 27.481 82.843 0 .0 2 0 7
4 .6 9 116.833 0.93 2 3 .2 4 2 93.591 0 .0 2 3 4
4 .5 6 113.716 1.40 3 4 .963 7 8 .753 0 .0 1 9 7
6 .8 2 170.075 2 .6 0 6 4 .8 38 105.237 0 .0 2 6 3
4 .8 2 120.200 0 .84 2 0 .9 4 8 9 9 .2 5 2 0 .0 2 4 8
5 .64 140.648 1.75 43.641 9 7 .0 0 7 0 .0 2 4 3
6 .0 8 151.621 1.41 3 5 .1 6 2 116.459 0 .0291
5 .40 134.663 1.93 4 8 .1 3 0 86 .5 34 0 .0 2 1 6
4 .9 8 124.065 1.26 3 1 .3 72 92 .6 93 0 .0 2 3 2
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Table B-2 D a ta  o f  ca lc iu m  ad so rp tio n  w ith  in itia l c a lc iu m  c o n c e n tra tio n  100
p M  an d  v a ry in g  S D S  c o n c e n tra tio n  a t p H  9.

s to ck  so lu tio n su p e rn a tan t liq u id a d so rb e d  C a 2+
p pm p M p p m p M p M p m o l/m 2
4 .1 0 102.244 0 .38 9 .3 7 7 9 2 .8 6 8 0 .0 2 3 2
4 .1 4 103.142 0 .47 11.671 91.471 0 .0 2 2 9
4.01 99 .9 25 0 .43 10.623 8 9 .3 02 0 .0 2 23
3.93 98 .1 05 0.25 6 .3 3 4 91.771 0 .0 2 2 9
4 .2 2 105.187 0.53 13.167 9 2 .0 2 0 0 .0 2 3 0
4 .2 7 106.384 0 .54 13.367 9 3 .0 1 7 0 .0 2 3 3
4 .4 2 110.324 0 .48 12.020 9 8 .3 0 4 0 .0 2 4 6
4 .6 9 116.833 0 .34 8 .354 108 .479 0 .0271
4 .5 6 113.716 0 .70 17.357 9 6 .3 5 9 0 .0241
6 .82 170.075 1.02 2 5 .4 3 6 144.638 0 .0 3 6 2
4 .8 2 120.200 0.23 5 .7 3 6 114 .464 0 .0 2 8 6
5 .64 140.648 0 .2 6 6 .4 8 4 134.165 0 .0 3 3 5
6 .08 151.621 0 .84 2 1 .0 4 7 130 .574 0 .0 3 2 6
5 .40 134.663 0 .3 6 8 .878 125 .786 0 .0 3 1 4
4 .9 8 124.065 0.13 3 .1 1 7 120 .948 0 .0 3 0 2
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Table B-3 D a ta  o f  c a lc iu m  ad so rp tio n  w ith  in itia l c a lc iu m  c o n c e n tra tio n
1 ,000  p M  an d  v a ry in g  S D S  c o n c e n tra tio n  at p H  7.

s to c k  so lu tio n su p e m a tant liq u id a d so rb e d  C a 2+
p p m p M p pm p M p M p m o l/m 2

3 3 .1 0 8 2 5 .43 6 16.75 4 1 7 .7 0 6 407 .73 1 0 .1 0 1 9
31 .0 8 7 7 4 .93 8 14.15 3 5 2 .8 6 8 4 2 2 .0 7 0 0 .1 0 5 5
3 0 .1 8 7 5 2 .4 9 4 13.95 3 4 7 .8 8 0 4 0 4 .6 1 3 0 .1 0 1 2
29 .8 5 7 4 4 .3 8 9 11.45 2 8 5 .5 3 6 4 5 8 .8 5 3 0 .1 1 4 7
29 .83 7 4 3 .7 6 6 8.75 2 1 8 .2 0 4 525 .561 0 .1 3 1 4

Table B-4 D ata  o f  c a lc iu m  ad so rp tio n  w ith  in itia l c a lc iu m  c o n c e n tra tio n
1 ,000  p M  an d  v a ry in g  SD S c o n c e n tra tio n  at p H  9.

s to ck  so lu tio n su p e rn a tan t liq u id a d so rb e d  C a 2+
p pm p M ppm p M p M p m o l/m 2

3 3 .1 0 8 25 .43 6 14.85 3 7 0 .3 2 4 4 5 5 .1 1 2 0 .1 1 3 8
3 1 .0 8 7 7 4 .93 8 11.85 295 .511 4 7 9 .4 2 6 0 .1 1 9 9
3 0 .1 8 7 52 .49 4 11.50 2 8 6 .7 8 3 465 .71 1 0 .1 1 6 4
2 9 .8 5 7 44 .38 9 11.15 2 7 8 .05 5 4 6 6 .3 3 4 0 .1 1 6 6
29 .83 7 4 3 .7 6 6 10.50 2 6 1 .8 4 5 4 8 1 .9 2 0 0 .1 2 0 5
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Table B-5 D a ta  o f  ca lc iu m  ad so rp tio n  w ith  no  S D S  at p H  7.

s to c k  so lu tio n su p e rn a tan t liq u id a d so rb e d  C a 2+
PP m p M p pm p M p M p m o l/m 2
2 .1 9 54.613 0.43 10.765 4 3 .8 4 9 0 .0 2 1 9
6 .7 7 168.828 0 .79 19.701 149.127 0 .0 7 4 6
16.71 4 1 6 .7 0 8 6 .86 171.072 2 4 5 .6 3 6 0 .1 2 2 8
2 5 .1 4 626 .933 16.50 411 .471 215 .46 1 0 .1 0 7 7
3 6 .0 0 897 .75 6 30 .9 0 7 7 0 .5 7 4 127 .182 0 .0 6 3 6
4 9 .8 0 1241.895 39 .60 987 .531 2 5 4 .3 6 4 0 .1 2 7 2
8 2 .0 0 2 0 4 4 .8 8 8 68.85 1716 .958 3 2 7 .9 3 0 0 .1 6 4 0
9 7 .2 5 2 4 2 5 .1 8 7 81.05 2 0 2 1 .1 9 7 4 0 3 .9 9 0 0 .2 0 2 0
126 .50 315 4 .6 1 3 110.30 2 7 5 0 .6 2 3 4 0 3 .9 9 0 0 .2 0 2 0
159 .30 3 9 7 2 .5 6 9 142.30 3 5 4 8 .6 2 8 4 2 3 .9 4 0 0 .2 1 2 0
193 .40 4 8 2 2 .9 4 3 172.20 4 2 9 4 .2 6 4 5 2 8 .6 7 8 0 .2 6 4 3
2 5 2 .8 0 6 3 0 4 .2 3 9 2 1 4 .4 0 5 3 4 6 .6 3 3 9 5 7 .6 0 6 0 .4 7 8 8
3 2 5 .9 0 812 7 .1 8 2 2 9 5 .7 0 7 3 7 4 .0 6 5 753.1  17 0 .3 7 6 6
5 0 3 .6 9 12560.873 4 6 1 .5 6 11510.175 1 050 .698 0 .5 2 5 3
6 5 4 .3 2 16317.082 560 .99 13989.751 2 3 2 7 .3 3 2 1.1637
8 7 0 .75 2 1 7 1 4 .4 6 4 721.31 1 79 8 7 .6 90 3 7 2 6 .7 7 4 1.8634
1 05 2 .5 0 2 62 4 6 .8 83 7 9 8 .04 19901 .228 6 3 4 5 .6 5 5 3 .1 7 2 8
1887 .50 4 7 0 6 9 .8 2 5 9 9 7 .42 2 4 8 7 3 .3 4 8 2 2 1 9 6 .4 7 7 11 .0 98 2
2 23 4 .1 1 5 5 7 1 3 .4 7 9 1044.48 2 6 0 4 6 .8 8 7 2 9 6 6 6 .5 9 2 14.8333
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Table B-6 D a ta  o f  ca lc iu m  a d so rp tio n  w ith  no  S D S  a t p H  9.

s to c k  so lu tio n su p e rn a tan t liq u id a d so rb e d  C a 2+
PP m p M p pm p M p M p m o l/m 2
2 .0 4 50.873 0 .82 2 0 .4 49 3 0 .4 2 4 0 .0 1 5 2
6 .4 7 161.347 1.98 4 9 .3 7 7 111 .970 0 .0 5 6 0
16.65 4 1 5 .2 1 2 6 .89 171.820 2 4 3 .3 9 2 0 .1 2 1 7
2 6 .1 5 6 5 2 .1 2 0 15.05 3 7 5 .31 2 2 7 6 .8 0 8 0 .1 3 8 4
3 1 .9 5 7 9 6 .7 5 8 19.95 4 9 7 .5 0 6 2 9 9 .2 5 2 0 .1 4 9 6
4 4 .5 5 1110.973 33 .90 845 .38 7 2 6 5 .5 8 6 0 .1 3 2 8
6 0 .4 5 1507.481 47.55 1 185 .786 3 2 1 .6 9 6 0 .1 6 0 8
7 4 .8 5 1866.584 63.95 1594.763 2 7 1 .8 2 0 0 .1 3 5 9
86 .35 2 1 5 3 .3 6 7 73 .60 1835.411 3 1 7 .9 5 5 0 .1 5 9 0
116 .70 2 9 1 0 .2 2 4 104.40 2 603 .491 3 06 .73 3 0 .1 5 3 4
139 .80 3 4 8 6 .2 8 4 126.50 3 15 4 .6 1 3 331 .671 0 .1 6 5 8
168 .00 4 1 8 9 .5 2 6 154.80 3 8 6 0 .3 4 9 3 2 9 .1 7 7 0 .1 6 4 6
2 2 4 .5 0 5 5 9 8 .5 0 4 2 09 .50 5 2 2 4 .4 3 9 3 7 4 .0 6 5 0 .1 8 7 0
3 0 0 .9 0 7503 .741 2 71 .70 6775 .561 7 2 8 .1 8 0 0 .3641
4 5 4 .2 0 11326.683 4 3 5 .0 0 10847 .880 4 7 8 .8 0 3 0 .2 3 9 4
6 0 0 .7 5 14981.297 574 .95 14337.905 6 4 3 .3 9 2 0 .3 2 1 7
8 7 1 .0 0 2 1 7 2 0 .6 9 8 715 .57 17844.693 3 8 7 6 .0 0 5 1.9380
105 2 .5 0 2 6 2 4 6 .8 8 3 779 .97 19450.645 6 7 9 6 .2 3 8 3 .3981
1887 .50 4 7 0 6 9 .8 2 5 1004.24 2 5 0 4 3 .3 3 6 2 2 0 2 6 .4 9 0 11 .0132
2 2 3 4 .0 0 5 57 1 0 .7 23 1072.55 2 6 7 4 6 .8 3 2 2 89 6 3 .8 91 14 .4 81 9
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Table B-7 D a ta  o f  ca lc iu m  ad so rp tio n  w ith  in itia l S D S  c o n c e n tra tio n  5 0 0  p M
at p H  7.

s to c k  so lu tio n su p e rn a tan t liq u id a d s o rb e d  C a 2+
PP m p M p p m p M p M p m o l/m 2
2 .1 0 5 2 .3 69 0 .39 9 .7 2 6 4 2 .6 4 3 0 .0 2 1 3
4 .5 9 114.464 1.14 2 8 .4 2 9 86 .0 35 0 .0 4 3 0
7 .6 8 191.521 1.87 4 6 .6 33 144 .888 0 .0 7 2 4
13.78 343.641 4 .9 6 123.691 2 1 9 .9 5 0 0 .1 1 0 0
2 0 .4 8 510 .723 10.12 2 5 2 .3 6 9 2 5 8 .3 5 4 0 .1 2 9 2
25.41 6 3 3 .6 6 6 13.22 3 2 9 .6 7 6 3 0 3 .9 9 0 0 .1 5 2 0
33 .65 839 .15 2 20.45 509 .97 5 3 2 9 .1 7 7 0 .1 6 4 6
6 5 .2 5 1627 .182 48 .75 1215.711 4 11 .47 1 0 .2 0 5 7
123.55 3 0 8 1 .0 4 7 97.05 2 4 2 0 .2 0 0 6 6 0 .8 4 8 0 .3 3 0 4

Table B-8 D a ta  o f  ca lc iu m  a d so rp tio n  w ith  in itia l S D S  c o n c e n tra tio n  5 0 0  p M  
at p H  9.

s to c k  so lu tio n su p e rn a tan t liq u id a d so rb e d  C a 2+
p p m p M p p m p M p M p m o l/m 2
1.73 4 3 .1 4 2 0.31 7 .6 0 6 3 5 .5 3 6 0 .0 1 7 8
4 .0 6 101.247 0 .9 0 2 2 .4 4 4 7 8 .8 03 0 .0 3 9 4
6 .5 6 163.591 1.94 4 8 .3 7 9 115 .212 0 .0 5 7 6
12.42 3 0 9 .7 2 6 4.71 117 .456 192 .269 0 .0 9 61
19.32 4 8 1 .7 9 6 9.13 227 .681 2 5 4 .1 1 5 0 .1 2 71
2 4 .5 2 611 .471 14.67 3 65 .83 5 2 4 5 .6 3 6 0 .1 2 2 8
31 .1 5 7 7 6 .8 0 8 19.95 4 9 7 .5 0 6 2 7 9 .3 0 2 0 .1 3 9 7
6 0 .5 5 1509.975 47 .85 1193 .267 3 1 6 .7 0 8 0 .1 5 8 4
119.55 2 9 8 1 .2 9 7 102.85 2 5 6 4 .8 3 8 4 1 6 .4 5 9 0 .2 0 8 2
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Table B-9 D a ta  o f  ca lc iu m  a d so rp tio n  w ith  in itia l S D S  c o n c e n tra tio n  1 ,000
p M  a t p H  7.

s to c k  so lu tio n su p e rn a tan t liq u id a d s o rb e d  C a 2+
PP m p M p pm p M p M p m o l/m 2
2 .1 0 52 .3 69 0 .94 23.541 2 8 .8 2 8 0 .0 1 4 4
3 .5 4 88 .2 17 1.36 34.015 5 4 .2 0 2 0 .0 2 71
7 .2 9 181.796 2 .64 6 5 .935 115 .860 0 .0 5 7 9
13.34 3 3 2 .6 0 6 5.28 131.671 2 0 0 .9 3 5 0 .1 0 0 5
2 0 .3 8 508 .105 11.77 2 9 3 .5 1 6 2 1 4 .5 8 9 0 .1 0 7 3
2 5 .5 3 6 3 6 .6 5 8 16.79 4 18 .70 3 2 1 7 .9 5 5 0 .1 0 9 0
3 6 .2 0 902 .74 3 22 .32 556 .60 8 3 4 6 .1 3 5 0 .1 7 31

Table B-10 D ata  o f  ca lc iu m  a d so rp tio n  w ith  in itia l S D S  c o n c e n tra tio n  1 ,000 
p M  a t p H  9.

s to c k  so lu tio n su p e rn a tan t liq u id a d so rb e d  C a 2f
p p m p M p pm p M p M p m o l/m 2
2 .1 0 5 2 .3 69 0 .50 12.469 3 9 .9 0 0 0 .0 2 0 0
3 .5 4 88.217 0.83 2 0 .6 48 6 7 .5 6 9 0 .0 3 3 8
7 .2 9 181.796 1.72 42 .9 93 138.803 0 .0 6 9 4
13.34 3 3 2 .6 0 6 4 .3 9 109.476 2 2 3 .1 3 0 0 .1 1 1 6
2 0 .3 8 508 .105 10.83 2 7 0 .07 5 2 3 8 .0 3 0 0 .1 1 9 0
2 5 .5 3 6 3 6 .6 5 8 14.06 350 .62 3 2 8 6 .0 3 5 0 .1 4 3 0
3 6 .2 0 902 .74 3 2 0 .2 7 505 .36 2 3 9 7 .3 8 2 0 .1 9 8 7
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APPENDIX C : DATA OF ZETA POTENTIAL OF PAPER FIBER.

Table C - l  D a ta  o f  ze ta  p o te n tia l o f  p a p e r  fib e r w ith  v a ry in g  S D S  
c o n c e n tra tio n  an d  n o  c a lc iu m  at p H  7.

in itia l S D S 
c o n c e n tra tio n  p M

E q u ilib riu m  S D S 
c o n c e n tra tio n  p M

Z e ta  P o te n tia l 
(-) m V

100 9 8 .9 4 1 2 28.1
300 298 .2291 26 .7
500 4 9 8 .9 4 1 2 2 6 .4
800 798 .2291 24 .7
1000 9 9 6 .6 4 2 4 2 3 .8
2 0 0 0 1995 .0604 2 2 .9
4 0 0 0 3 9 8 5 .6 0 2 2 2 1 .8
5000 4 9 8 3 .0 8 7 6 2 1 .2

Table C -2  D a ta  o f  ze ta  p o te n tia l o f  p a p e r fib e r w ith  v a ry in g  S D S  
c o n c e n tra tio n  an d  no  c a lc iu m  at pH  9.

in itia l SD S 
c o n c e n tra tio n  p M

E q u ilib riu m  S D S  
c o n c e n tra tio n  p M

Z e ta  P o te n tia l 
(-) m V

100 9 9 .7 6 8 0 31 .0
300 299 .47 1 1 30.1
500 4 9 9 .7 6 8 0 2 9 .9
800 7 9 9 .2 3 7 4 28.1
1000 9 9 8 .8 7 0 8 27.1
2 00 0 1 99 7 .8609 24 .8
4 0 0 0 3 9 9 3 .9 0 1 4 23 .2
5000 4 9 9 2 .1 3 0 5 22 .7
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Table C -3  D a ta  o f  ze ta  p o te n tia l o f  p a p e r f ib e r w ith  v a ry in g  S D S
c o n c e n tra tio n  an d  in itia l ca lc iu m  c o n c e n tra tio n  100 p M  at pH  7.

in itia l S D S 
c o n c e n tra tio n  p M

E q u ilib riu m  S D S 
c o n c e n tra tio n  p M

Z e ta  P o te n tia l 
(-) m V

200 199 .1089 25 .4
500 4 9 8 .5 4 4 9 23.1
1000 9 9 7 .9 3 7 4 23 .8
1500 1496.8911 23 .2
200 0 1995.8121 22.1
250 0 2 49 3 .8 3 81 2 1 .8
3000 2 9 9 2 .1 8 0 7 2 1 .2
400 0 398 9 .2 5 71 20.1
5000 4 98 8 .9 2 21 19.8

Table C -4  D a ta  o f  ze ta  p o te n tia l o f  p a p e r f ib e r w ith  v a ry in g  S D S  
c o n c e n tra tio n  an d  in itia l ca lc iu m  c o n c e n tra tio n  100 p M  at p H  9.

in itia l SD S 
c o n c e n tra tio n  p M

E q u ilib riu m  SD S 
c o n c e n tra tio n  p M

Z e ta  P o te n tia l 
(-) m V

200 199 .6810 2 7 .6
500 4 9 9 .5 2 1 2 26.1
800 7 9 9 .3 3 9 6 25.5
1000 9 9 9 .2 1 9 8 2 4 .4
1500 1499.0871 23 .7
200 0 1998.0181 23 .2
2500 2 4 9 5 .5 6 6 9 2 2 .7
3000 2 9 9 5 .5 6 6 9 21.5
3500 3 4 9 4 .1 9 4 0 20.2
4 00 0 3 9 9 4 .1 9 4 0 19.6
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Table C -5  D a ta  o f  ze ta  p o te n tia l o f  p a p e r fib e r w ith  v a ry in g  S D S
c o n c e n tra tio n  an d  in itia l ca lc iu m  c o n c e n tra tio n  1,000 p M  at p H  7.

in itia l SD S 
c o n c e n tra tio n  p M

E q u ilib riu m  S D S 
c o n c e n tra tio n  p M

Z e ta  P o te n tia l 
(-) m V

200 199 .2199 25.1
400 398 .8671 23 .7
600 598 .67 8 5 21 .7
800 7 9 8 .4 2 1 4 19.6
1000 9 9 7 .89 9 3 18.8

Table C -6  D a ta  o f  ze ta  p o te n tia l o f  p a p e r f ib e r w ith  v a ry in g  S D S  
c o n c e n tra tio n  an d  in itia l c a lc iu m  c o n c e n tra tio n  1,000 p M  a t pH  9.

in itia l SD S 
c o n c e n tra tio n  p M

E q u ilib riu m  SD S 
c o n c e n tra tio n  p M

Z e ta  P o te n tia l 
(-) m V

200 199 .8174 27.5
4 00 3 9 9 .6 0 9 2 26.3
600 5 9 9 .2 1 4 4 24 .4
800 7 9 9 .1 4 7 9 23.5
1000 9 9 8 .9 6 2 5 22 .9
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Table C -7  D a ta  o f  ze ta  p o ten tia l o f  p a p e r f ib e r  w ith  n o  S D S  an d  v a ry in g
c a lc iu m  c o n c e n tra tio n  a t p H  7.

in itia l C a 2+ 
c o n c e n tra tio n  p M

E q u ilib riu m  C a 2+ 
c o n c e n tra tio n  p M

Z e ta  P o ten tia l 
(-) m V

50 4 9 .4 5 1 9 32.7
100 9 9 .4 5 1 9 23.1
200 1 98 .1359 21 .2
500 4 9 6 .9 2 9 6 18.6
1000 9 9 8 .4 1 0 2 12.6
2 0 0 0 199 5 .9 0 09 9 .38

Table C -8  D a ta  o f  ze ta  p o te n tia l o f  p a p e r fib e r w ith  n o  S D S  an d  v a ry in g  
c a lc iu m  c o n c e n tra tio n  at p H  9.

in itia l C a 2+ 
c o n c e n tra tio n  p M

E q u ilib riu m  C a 2+ 
c o n c e n tra tio n  p M

Z e ta  P o ten tia l 
(-) m V

50 5 0 .0 0 0 0 31.5
100 9 9 .4 9 2 9 26
200 198 .1338 21 .6
500 4 9 5 .9 4 3 5 18.8
1000 9 9 5 .0 1 2 5 15
2 0 0 0 1 99 4 .6 3 84 14.6
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Table C -9  D a ta  o f  ze ta  p o ten tia l o f  p a p e r  fib er w ith  in itia l S D S  c o n c e n tra tio n
5 00  p M  a n d  v a ry in g  ca lc iu m  c o n c e n tra tio n  at p H  7.

in itia l C a 2+ 
c o n c e n tra tio n  p M

E q u ilib riu m  C a 2+ 
c o n c e n tra tio n  p M

Z e ta  P o te n tia l 
(-) m V

100 9 8 .2 79 3 2 7 .4
200 197 .1022 2 7 .2
400 3 9 5 .6 0 1 0 24.3
600 5 9 4 .8 3 2 9 20 .4
800 7 9 3 .9 2 0 2 16.5
1000 9 9 3 .4 1 6 5 18.6
2 00 0 199 1 .7 7 10 18.2

Table C-10 D ata  o f  ze ta  p o te n tia l o f  p ap e r fib e r w ith  in itia l S D S  
c o n c e n tra tio n  500  p M  and  v a ry in g  c a lc iu m  c o n c e n tra tio n  a t p H  9.

in itia l C a2+ 
c o n c e n tra tio n  pM

E q u ilib riu m  C a 2+ 
c o n c e n tra tio n  p M

Z e ta  P o te n tia l 
(-) m V

100 9 8 .4 2 3 9 28.3
200 197 .6958 25 .2
400 3 6 9 .1 5 4 6 21 .6
600 5 9 4 .9 1 7 7 20.5
800 7 9 5 .0 8 7 3 20 .7
1000 9 9 4 .4 1 4 0 19.6
200 0 199 3 .6 6 60 18.4
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Table C - l l  D a ta  o f  ze ta  p o te n tia l o f  p a p e r  f ib e r w ith  in itia l S D S
c o n c e n tra tio n  1 ,000 p M  an d  v a ry in g  c a lc iu m  c o n c e n tra tio n  a t p H  7.

in itia l C a 2+ 
c o n c e n tra tio n  p M

E q u ilib riu m  C a 2+ 
c o n c e n tra tio n  p M

Z e ta  P o te n tia l 
(-) m V

50 4 9 .6 3 9 7 2 8 .6
100 9 9 .6 3 9 7 26.1
200 199.3225 24.1
400 3 9 8 .5 5 1 7 2 2 .8
600 5 9 7 .3 1 7 6 2 1 .9
800 7 9 5 .6 7 3 3 19.8

Table C-12 D ata  o f  ze ta  p o te n tia l o f  p a p e r  f ib e r w ith  in itia l S D S  
c o n c e n tra tio n  1,000 p M  an d  v a ry in g  c a lc iu m  c o n c e n tra tio n  a t p H  9.

in itia l C a 2+ 
c o n c e n tra tio n  p M

E q u ilib riu m  C a 2+ 
c o n c e n tra tio n  p M

Z e ta  P o te n tia l 
(-) m V

50 4 9 .5 0 1 2 27.1
100 9 9 .5 0 1 2 26.1
200 199 .1554 23.3
4 00 3 9 8 .2 6 5 0 2 1 .7
600 5 9 7 .0 2 4 6 18.3
800 7 9 5 .0 3 2 7 17.2
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