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The Fundamental Study of soil Bitumen (2nd Report)

Masami HiwaTasar and Kazuo Suzuka.

Abstract

In the first report, some rseults have been already written for the Compacted and Soaked
samples of soil bitumen, and the effect of additives has been expected for the stability of soil

bitumen.

Subsequently investigated about the effect of various anorganic additives by Marshal test, the

obtained results are mentioned here as the second report.
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Table 1. Effect of additives to soil bitumen mixed CME-3 102.
Additive (\/then ’ Before Soaking After Soaking | Marshal test
ompacted i
| z > o | B

- Z e z R 225w >

A NE A S P AE TN ERE L) Z
g § |E2S| 0 |28 D &g |Eq &S o | g8 iTel = 55
< 3 og ORI g 9 g.2 =e 1858 9 Qs 25 o i
Z ‘Oz =8 o) ‘Eu A kA% |yt =3 A (<2 | xS = S
[ (%) | (%) ‘ (%) ‘ (%) | (%) | (%) (%) | (%) [(0. 1um) | (kg)
None 0]21.21 570, 14.4 | 1.772/ 32.3 | 11.4 | 18.8 | 1.657| 4.4 6.2 100 154
0]23.211 535’ 13.7 ‘ 1.789/ 40.6 | 14.2 | 20.3 | 1.625 6.6 8.6 100 167
© 0.5 21.0 | 1.555 14.3 /1.750 3220112 17.2] 1.678] 3.0| 3.9 100 | 219
P,O, I L0 21.3|1.550 14.3 | 1.747/ 33.1 | 11.3{ 17.0 | 1.683 2.7 3.4 50 322
{ 3.0]19.4 1.596’14.0 [1.74% 27.7 8.5 16.5|1.685 2.8 3.2 36 654

i i

Phosoh | 0-5 2201 1,552 14.5 | 1.762 34.0 | 11.9 [ 19.4 | 1.637] 4.8 6.7] 100 | 175
orio Pyl 1.0 21.9 1 1.55 13.8 | 1.773/ 36.8 | 12.3 | 18.5  1.663 4.7 | 5.8 | 44 | 197
cac 3.0 21.5 [1 554 14.1 | 1.745) 34.4 | 11.0 | 18.1 | 1.662] 4.0 | 4.5| 45 | 357
0.5 21;1 1.551| 14.1 | 1.756] 33.4 | 11.7 | 18.0 | 1.656] 4.0 5.4 100 112
Cay(PO,),| 1.0 | 21.7 | 1.552) 14.3 | 1.7671 34.0 | 12.2 | 19.9 | 1.623 5.6 7.8 100 93
3.0 21.5 | 1.554| 13.5{ 1.787| 37.3 1 13.0 | 20.4 | 1.605] 6.9 9.8 100 118
! 0.5 22.5 ‘ 1.539 14.5 | 1.763] 35.9 | 12.7 | 22.1 | 1.5700 7.6 | 10.8 100 91
CaHPO, 1.0} 21.8 | 1.545 14.2 | 1.760; 34.9 | 12.3 | 20.9 | 1.587| 6.7 9.6 100 113
3.0122.9 1 1.511) 14.6 | 1.744| 36.4 | 13.4 | 21.3 | 1.575] 6.7 9.4 100 96
Calcium | 0.5 21.6 | 1.537 13.4 | 1.778 38.2 | 13.6 | 19.6 | 1.616] 6.3 | 8.7 | 100 90
superph 1.OE21.7 | 1.537) 14.2 | 1.757) 34.7 | 12.5 | 21.% ) 1.574 7.1 10.2 100 82
osphate 3.0 21.811.529 14.2 | 1.7511 34.8 1 12.8 | 21.7 | 1.554| 7.5 ] 11.1 100 63
0.5 21.2 ( 1.549‘ 13.6 1.781‘ 35,9 13.118.0 1.663 4.4 6.2 100 143
Ca(OH), 1.0} 22.8 | 1.520| 14.6 | 1.760/ 6.1 | 13.7 | 19.6 | 1.630, 5.0 6.9 100 116
3.0 124.3 1 1.499 14.7 | 1.759; 9.7 | 14.8 | 20.4 | 1.615 5.7 7.6 52 75
0.5|22.2|1.545/ 14.3 | 1.768 35.7 | 12.6 | 20.3 | 1.617] 6.0 8.2 100 145
Flyash 1O | 21.7 | 1.553) 13.9 | 1.779/ 35.9 | 12.7 | 19.8 | 1.626| 5.9 8.2 100 154
3.0 21.8 | 1.536] 14.5 | 1.747| 33.5 | 12.1 { 19.3 | 1.630 4.8 6.4 100 110

HI kST ge s 45



12 P I e B Of U
Additive When ‘ Before Soakin After Soakin Marshal test
Compacted | g g
z e z [ o i
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CaOH), | 0.5]22.2 | 1.53%| 13.4 | 1.787/ 39.6 | 14.1 | 19.8 | 1.621] 6.3 | 8.9 100 | 103
and 1.0 1 22,3 1.5311 13.1 | 1.791| 41.4 | 14.6 | 19.1 | 1.640, 6.0 | 7.9 | 100 9%
| |
Fly-ash | 3.0 | 21.5 ! 1.558/ 13.6 | 1.777 37.1 | 12.3 | 19.3 | 1.630 6.0 | 8.0 100 | 111
! i i |
0.5i 23.0 | 1.515/ 14.7 | 1.743 36.3 | 13.1]20.0 | 1.614) 5.4 | 7.0 86 90
Cement | 1.0 | 22.4 | 1.525 13.5 | 1.755 39.7 | 13.1 | 19.5 | 1.625 6.0 | 7.0 | 29 | 104
} [
3.0 122.4 (1560, 14.1 | 1.743 7.0 | 10.2 | 20.5 | 1.619 6.4 | 6.9| 28 171
D 05192171 1.552 14.4 | 1.775/ 33.6 | 12.5 | 18.5 | 1.661| 4.1 | 6.0 | 100 | 165
Nacl | 1.0/ 21.9|1.534 14.3 | 1.765 35.0 | 15.1 | 17.7 | 1.672 3.4 | 4.9 100 | 198
| 3.0 220 1.543 14.8 | 1.751) 32.7 | 11.9 | 17.8 | 1658 3.0 | 4.9 100 | 123
0.5122.0|1.536 14.0 | 1.771] 36.8 | 13.3 i18.2 1.666 4.2 5.5| 100 | 143
Cacl, 1.0 21.8 | 1.535 14.3 | 1.760, 34.7 | 12.8 | 17.4 | 1.677, 3.2| 4.3 | 100 | 160
3.0, 20.1 | 1.566 14.7 | 1732 27.0 | 9.6 | 16.4 | 1.675 1.8 3.1 100 | 140
Dust 0.5193.3 ] 1.485 14.4 | 1.730/ 38.3 | 14.2 | 19.0 | 1.613 4.6 | 6.2 100 | 140
Oust 0 1.0123.7 | 1.477)13.9 | 1.752 41.8 | 15.7 [ 18.2 | 1.632 4.5 6.2 100 | 167
3.0 9227 1.493 14.0 | 1.736/ 38.3 | 14.1 | 18.3 | 1.614] 4.3 | 6.5 | 100 | 145
Cacl, 0.5]922.1 | 1.524 13.2 | 1.778 40.3 \14_3 |19.4 1.615| 6.2 | 8.7 | 100 93
and 1.0 22.2 | 1.519 13.1 | 1.779 41.2 | 14.7 119.2 1.614 6.1, 88! 100 | 109
Nagco, | 3.0 |21.7 [ 1.535 13.5 | 1.773 37.9 [ 13.4 | 19.5 | 1.607 6.1 8.9 100 82
Cacl, 0.5]22.5 | 1.531] 14.3 | 1.773| 36.7 \13.7 19.5 | 1.639 5.3| 7.1 100 | 127
and 1.0 23.0 | 1,517 14.7 | 1.756| 36.3 13.6 | 19.511.634 4.8 | 6.5 100 | 116
NaHCO, | 3.0 | 22.4 | 1.529 14.3 | 1.759 36.3 [ 13.1 | 18.9 | 1.642 4.6 | 6.2 | 100 | 153
3 | i
0.5 21.9 1.5% 14.4 | 1.759) 34.3 | 12.7 | 19.2 L1.631 4.8 6.9| 100 | 193
Na,$iO, | 1.0{20.7 | 1.573 14.8 | 1.753/ 28.8 | 10.3 | 19.1 | 1.635, 4.3 | 6.5 8l 87
8.0 22.8 | 1547 143 1.748 37.3 | 1L.6 | — | — | — | — - -
NaSiO, | 0.5 22.4 | 1.524 13.8 | 1.758 38.6 | 13.3 | 20.4 | 1.592] 6.7 | 9.1| 100 72
and 1.0 | 22.9 | 1.516 13.3 | 1.773 42.0 | 14.4 | 20.9 | 1.575 7.6 | 10.7 | 100 46
Ca(OH), | 3.0 |23.3 | 1.505 13.4 | 1.726/ 42.8 | 12.8 | 20.9 | 1.572 7.6 8.6 39 86
Chemi 0.5|21.8 | 1.546' 14.5 | 1.757 33.3 | 12.0 | 19.7 {1.622 521 7.4 100 | 113
Afiemi- 1.0 1 22.511.5311 14.6 | 1.761, 35.4 | 13.1 | — — — — — —
eject i 1
J 3.0 | 23.3 | 1.506 14.7 | 1.726 37.1 | 12.8 | — 1 — - = - | =
Hvd 0.5 22.5 ] 1.522 14.1 | 1.762 37.4 | 13.7 | 20.3 | 1.603] 6.2 8.6 | 100 | 74
ydro- 1.0121.911.535 14.5 1.745/ 34.2 | 12.1 | — — — — — —
lock i
3.0 21.6 | 1.543) 14.4 | 1.74833.3 | 1.7 | — | — | — | — — =
Mise’ 0.5 22.3]1.528 13.7 | 1.778/ 38.8 | 14.1 | 18.9 \1.644 5.2 7.0 100 | 124
‘iisd 1.0 22.6 | 1.516 14.2 | 1.760 37.0 | 13.9 | 18.3 | 1.653] 4.1 | 5.6 | 100 177
metho 3.0 923.2 1.511] 14.4 | 1.744| 37.8 | 13.4 | 20.3 11.607 5.8 7.4 100 | 109
|
0.5]21.6 | 1.563 14.3 [ 1.775/ 33.8  11.9 ‘20.1 1622 5.8 8.3 100 | 112
NaAlO, | 1.0 23.9 | 1.513 14.2  1.790/ 40.7 | 15.6 | 21.0 | 1.599 6.8 | 10.1 | 100 83
3.0 | 22.6 | 1.511) 14.3 | 1.741 36.9 | 13.3 |- I e — | =
ALO 0.5 22.3 | 1.525 13.8 | 1.751/ 38.2 | 12.9 | 19.6 1609 59| 7.7 100 | 126
5o | 1.0 22,3 1.551| 13.6 | 1.787) 39.2 113721974 | 1'643 5.8| 7.6 | 100 | 172
10, 3.0 | 22.3 | 1.535 13.9 | 1.762 37.7 | 12.8 ‘19.9 | 11613 6.0 | 8.0| 100 | 143
0.5 23.0| 1.596/ 15.1 | 1.738/ 34.3 | 12.2 | 20.0 | 1.619| 4.8 | 6.5 100 | 130
Fe,0, 1019007 | 1,543 14.9 | 1,753/ 34.4 | 12.0 | 20.2 | 1.624| 5.3 | 7.0 | 100 | 141
3.0 | 22.7 | 1.554] 15.0 | 1.722 33.9% 9.8 |20.6 L6138 5.6 6.1 33 | 168
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Table 2. Effect of additives to Soil bitumen mixed CME-3 10%.
Additive (\g/ok:g;acted Before soaking After Soaking | Marshal test
& z ‘ z o i

e Bl 12 2y e | E3E e .

o S |2E| 8 |28 % |82 [38| 8 (22 & | =
£ S 128 . |z8 . QG’.E@ 28| S 1988 Te 3 |58
=t 5 oc = o= e 8.9 [ =51 8¢ e L5 25 o s>
Z o | =8 a =3 Q 9w 7 s 38 Q <z |® s 23 n >
(%) | (%) (%) (%) | (%) | (%) | (%) | (%) [(0.1mn) | (kg)
None 0/19.01.669 13.7 | 1.831 28.0! 8.9 |18.6 | 1.699 4.9 | 7.1 | 100 | 289
0|21.5 1.561] 13.1 | 1.797/ 39.2 | 13.1 | 19.5 | 1.633 6.4 | 8.8 | 100 | 273
0.522.5(1.502 13.2 | 1.757) 41.3 | 14.6 | 19.6 | 1.594 6.4 8.8 | 100 | 34l
P,O, 1.0/ 21.0 | 1.530/ 13.1 | 1.762) 37.8 | 13.2 | 18.1 | 1.629 5.0 @ 7.1 72 | 359
3.0 21.3 | 1.514/ 13.8 | 1.711) 35.5 | 11.5 | 17.5 | 1.623 3.7 . 4.8 31 798

|
Phosoh 0.5 24.3 | 1.479 14.7 | 1.762 39.8 | 14.4 | 20.6 | 1.596 6.0 | 7.1 56 | 100
obhg | 10244 1,486 14.8 | 1.723/39.7 | 13.7 | 20.2 | 1.615 5.5 58| 42 | 153
oneacil 3.0 23.8 | 1.492 14.5 1 1.701) 39.2 | 12.3 | 18.9 | 1.633 4.4 | 3.6 | 36 | 293
0.5 22.1 | 1.547) 14.8 | 1.753/ 83.0 | 11.7 | 20.6 | 1.596, 5.8 | 8.7 | 100 | 234
Cay(PO,),| 1.0 22.4 | 1.533/ 14.4 | 1.763 35.8  13.0 | 20.6  1.597 6.2 | 91 100 | 222
3.0 20.2 | 1.608| 14.6 1.771’28.0 9.2 ,19.7 [ 1.633 5.1 7.7! 100 | 258
0.5 23.0|1.505 14.8 | 1.726/ 35.7 | 12.8 1 20.5| 1.598 5.7 7.1 | 100 80
CaHPO, | 1.0 23.2 1.504/ 13.8 | 1.758/ 40.6 | 14.5 | 20.5 | 1.560/ 6.7 8.5 100 | 103
3.0 23,0 1.504 14.5|1.727/ 37.0 | 12.9 | 20.6 | 1.590/ 6.1 ' 7.5 100 95
Calcium | 0.5 20.9 | 1.560 13.3 | 1.780 36.5 | 12.4 | 17.7 | 1.659 4.4 | 6.4 | 100 172
superph | 1.0 |22.4 | 1.507| 14.8 | 1.729 34.1 | 12.9 [ 19.8 | 1.601 5.0 | 7.0 | 100 148
osphate 3.0 229 1511 14.2 1.744] 38.0 | 13.4 | 24.5 | 1.493 10.3 | 14.7 | 72 56
| ! I
0.5 24.7 | 1.476 13.9 | 1.770/ 43,6 | 16.7 | 20.8 | 1.599 6.9 | 9.0| 100 | 103
Ca(OH), | 1.0|24.8 | 1.469 14.5| 1.758 41.5 | 16.5 | 21.2 [ 1.592 6.7 | 8.8 | 100 | 125
3.0/ 23.6 | 1.499 14.4 | 1.733/39.1 | 13.5 | 19.7 | 1.616/ 5.4 | 6.3 | 100 | 175
0.5|24.51| 1.488) 14.4 | 1.767] 41.6 | 15.8 | 21.6 | 1.586] 7.3 | 9.7 | 100 | 129
Fly-ash | 1.0]22.2 | 1.547/ 13.7 1 1.780| 38.5 | 13.4 | 20.0 | 1.620, 6.3 | 8.6 | 100 | 127
3.0(23.2)1.502 14.1 | 1.746/ 39.2 | 14.0 | 21.0 | 1.576| 6.9 9.3 | 100 189
Ca(OH), | 0.5 230 1.515 14.6 | 1.752 36.5 | 13.6 | 20.3 | 1.610| 5.7 7.7 | 100 | 137
and 1.0 | 22.7 | 1.525 14.5 | 1.758/ 36.1 | 13.3 1 21.0 | 1.595 6.6 | 8.9 100 83
Fly-ash | 3.0 23.2 1.505}14.9 1.740/ 36.2 | 13.520.9 1 1.591] 6.1 8.1 | 100 | 116
0.5]23.01.518 14.8 | 1.753/ 36.0 | 13.4 | 20.5 | 1.609] 5.8| 7.8 ! 100 | 138
Cement | 1.0 ] 22.4 | 1.542 14.3 | 1.761] 36.4 | 12.5| 20.3 | 1.617| 6.0 | 7.8 | 57 130
3.0 22.5 | 1.554| 14.0 | 1.755/ 37.9 | 11.5 | 20.5 | 1.618 6.6 | 7.5| 30 | 220
0.5 23.8]1.501 14.5 | 1.764/ 39.2 | 14.9 | 19.8 | 1.628 5.3| 7.1 100 | 170
Nacl 1,0 | 24.0 | 1.487 14.2 | 1.761] 40.8 | 15.5 | 18.5 | 1.645 4.2 | 6.0 100 | 209
3.0123.9 1,497 15.1 | 1.738 36.9 | 13.9 | 18.2| 1.644) 3.1 | 4.9 100 | 15
0.5(22.7 | 1.522 14.3 | 1.767 37.2 | 13.9 | 19.3 1.634 50| 7.0 100 | 130
Cacl, 1.0 | 23.2 | 1.498 14.7 | 1.742 36.7 | 14.0 | 18.9 | 1.632, 4.2 | 5.8 | 100 | 142
3.0(22.81.500, 14.5 | 1.744] 36.7 | 14.0 | 17.6 | 1.645] 3.2 5.2 1 100 | 162
I

Dust 0.5]22.6|1.527 14.1 | 1.772/ 37.8 | 13.8 | 18.9 | 1.642 4.9 | 6.8 | 100 | 136
C;f . 1.0123.0|1.509 14.2 | 1.756/ 38.4  14.1 | 18.1 | 1.650 3.9| 5.6 | 100 164
2MMEr 1 3.0 19.9 | 1.565 14.1 | 1.739 29.1 1 10.0 | 16.1 | 1.669 2.0| 3.8 100 139
Cacl, 0.5 23.7|1.498 14.0 | 1.756{ 41.0 | 14.7 | 21.3 | 1.573| 7.4 | 10.0 | 100 98
and 1.0 | 22.4 | 1.525/ 14.1 | 1.757/ 37.0 1 13.2 | 18.6 | 1.640, 4.6 | 6.1 | 100 | 124
Na,CO, | 3.0(22.4 | 1.512 13.7 [ 1.762/ 39.1 | 14.2 | 17.7 | 1.642 4.0| 6.2 | 100 | 216
Cacl, 0.5]21.6 | 1.555 13.2 | 1.792 38.6 | 13.2 [ 18.9 | 1.648 5.6 | 7.6 | 100 | 150
and 1.0 | 21.8 | 1.533 12.7 | 1.797| 42.0 | 14.7 | 18.4 | 1.646 5.7 | 7.8 | 100 | 150
NaHCO,| 3.0 21.3 | 1.539 14.2 | 1.749 33.4 12,1 | 17.9 | 1.648 3.7 | 5.4 100 | 149
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Additive éVhen Before Soaking After Soaking Marshal test
ompacted
Z z z )
> v k2 v k2 'g & v §Z ) "g w0
£ |52 8 | 52| 8§ lgs | s 5o | § |85 £ Z
2 g %o o 2B T Q. a [= %0 o 58| =6 2 =9
& S |88| z |88 ¢ |sg|E2 85| » &% 9| & |82
Z. d 28| A |28 A4 meg ®ws |38 A |<3z | »nE| & @ S
0.5|21.3 | 1.540 13.3 | 1.778/ 37.5 | 13.4 | 18.1 | 1.642] 4.8 | 7.2 | 100 | 187
Na,SiO; | 1.0 | 22.6 | 1.501| 14.7 | 1.720/ 34.9 | 12.8 | 18.7 | 1.620, 4.0 | 5.4 | 100 | 117
3.0 123.8 | 1.492 15.3 | 1.708) 36.0 | 12.7 | 22.6 | 1.519] 7.4 | 10.8 | 100 88
Na,SiO, | 0.5|23.6 | 1.500 14.1 | 1.740, 40.2 | 13.8 | 21.5 | 1.574 7.4 | 9.2| 100 | 121
and 1.0 | 24.1 | 1.483 14.0 | 1.741 41.8 | 14.8 | 21.2 | 1.574; 7.1 | 9.1 | 100 85
Ca(OH)| 3.0 |22.9 | 1.553 14.5 | 1.738 36.6 | 10.7 | 21.6 | 1.592 7.1| 8.2 33 | 11l
Chemi. | 0.5 |23.2 | 1.512/ 14.8 | 1.751/ 36.5 | 13.6 | 20.5 | 1.596 5.7 | 8.4 | 100 | 112
e 1.0 | 23.4 | 1.497| 13.4 | 1.775/42.9 | 157 | — | — | — | — — | =
J 3.0 23.3|1.499 12.4 | 1.787/46.8 | 16.1 | — | — | — | — — | —
Hvdro. | 0-5123.5] 1,485 14.0 | 1.746/ 40.5 | 15.0 | 20.1 | 1.609 6.1 | 7.3 | 100 | 108
e 1.0 23.7 | 1.469) 14.2 | 1.734, 40.1 [ 15.3 | — | — | — | — | — | —
3.0 23.8( 1.470 14.0 1719 41.2 | 14.5] — | — | — | — — | —
Mise's | 0.5 23.0|1.507) 13.6 | 1.774 41.2 | 15.0 | 19.7 | 1.617 6.2 | 8.3 | 100 92
method | 1:0]23.4 | 1.494 13.3 | 1.782 43.4 | 16.2 [ 19.0 | 1.633 5.8 | 7.7 | 100 | 144
3.0 22.8 | 1.515] 14.3 | 1.751/ 37.2 | 13.5 | 19.9 | 1.610| 5.5 7.6 | 83 | 145
0.5 24.0 | 1.500| 14.4 | 1.767/ 40.2 | 15.7 1 22.2 | 1.568 7.9 | 10.8 | 100 | 119
NaAlO, | 1.0 23.5 | 1.498 13.3 | 1.783/ 43.3 | 16,0 | 228 | 1.536] 9.5 | 13.5 | 100 47
3.0 24.3 ] 1.481] 14.4 | 1.746/ 41.1 | 15,3 — | — | — — - | =
ALO.. | 05237 1.51713.8 | 1.783/ 42.2 [ 15.0 | 21.7 | 1.587 7.9 | 10.5| 100 | 147
550" 1.0 | 23.5 | 1.516| 14.0 | 1.760 40.3 | 13.8 | 20.3 | 1.611; 6.3 | 8.0 | 100 | 154
2 3.0 | 21.9 | 1.582) 14.6 | 1.768| 33.7 | 10.5 | 21.3 | 1.616| 6.7 | 8.4 | 100 | 237
0.5]23.2(1.530 15.0 | 1.755 35.5 | 12.8 | 19.9 | 1.630 5.0 | 6.7 | 100 | 168
Fe,O, 1.0 | 23.2 | 1.534 15.2 | 1.751| 34.9 | 12.4 | 20.3 | 1.615 5.6 | 7.3 | 100 | 118
3.0 | 22.8 | 1.557) 15.2 | 1.715 33.2 | 9.2 [20.6 | 1.618 5.4 | 55| 32 | 209

LD ORGIMRIIZEIMAITH 5. b) NaCl 8L F
CaCly (3 & & ITBRE & IRFE AR 85 DICHR
MWH5, T A VIANCH L TRO L ShEEK
ZRELTHHOEBH B, o) TOMOTBMANT 4
DIRHRWIBIZHITHD, LMLIDIBEAKE X
AV MIE IR THEA LI, THROBOLXPDE
BRTIRES LOLHEERLTOE0T, HiHEEE
T oI HRERDLT EOBH S LN
AR

753 Table ] BXU 2 WARINTOLAHEMAID S
B, VUBEXRID—=—RBLbiCer FINTT

ZFHY - X TP SEMINEDTH-T, 20
SFEA Table 3 - U ThhiFs, @Y VBAK
i3 Ca(H,PO,), & CaSO,-2H, 0 LD AMEHD S
DTHY, Fe,Op F/N\BBBOWENS, 7547 v
Va LRABICUTHNEINBMARTHS., DEiLs
XY b, N4 Fey 2 BLUZEEER, LThbik
P OBEEDS LRIk THEE U TGERETTEDONT
WBRHETH>T, ThEhTABY —FETHIY
By —~&, rABY —XEEHE Mk - 2Bk
U Ay —FEEILAKEMZS5HDTHS.

Table 3. Analysis table of additives.

H,PO, 1 PO, | F \ SO, CaSO, l H,0
Phosphoric acid ; |
4.5 | 300 | 27 | 25 } 1.0 \ 22.3
Cacl, { Nacl ; Fe, O, l H,O !
Dust Calmer
.4 | L5 | 000+ | 251 | |
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