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Table 1 Composition of Florida Pebbles Dry Basis

Moisture P205 CaO R203 F2 COz
Sample % ’ % % % % %
A 1.6 35.2 9.1 1 2.4 !
B 2.24 | 33.4 47.2 2.67
C 2.27 33.94 47.78 2.73 : 3.60 2.62
Table 2—1 Effects of Retention Time Temperature
and Sulfuric Acid Concentration on the Yield of
Phosphoric Acid
N I mine 15 ; 30 60
e} |
I | R OO o i
mo% 90 100 90 100 ‘ B 90 100
I
50 } 77 63 | 78| 79 68 | 78
40 ‘ 66 78 78 88 79 | 94
30 | 63 73 70 82 | 81| 87
Table 2—2 Analysis of Variance Based on Table 2—1
s Sum of Degree of - Variance
Source of Variation 1 Squares \ Freedom Variance Ratio
Between Retention Times 425 1 2 213 5.76%*
Between Acid Concentrations | 139 2 70 1.89
Between Reaction Temperatures 213 1 213 5.76%*
Interaction of Times and Concns. 134 4 34
Interaction of Times and Temps. 46 | 2| 23
Interaction of Concns. and Temps. 147 [665 2 J/ 12 ' 74 87
Error 117 4 29
[ S
Total 1221 ‘ 17
N.B. Significant Highly significant
Table 3—1 Effects of Ratio of Sulfuric Acid to Phosphate Rock and
Sulfuric Acid Concentration on the Yield of Phosphoric Acid
_ 1 078 1 1 1 - o 2 if,,,, )
o, | i
o % . A | B A | B A B
I P A J . O P
10 ‘ 77| 85 78 ] 81 70 65
20 ! 71 ‘ 84 74 ’ 78 72 75
40 / 69 80 | 55 82




Table 3—2 Analysis of Variance Based on Table 3—1

‘ Degree of

Variance

.. Sum of .

Source of Variation Squares i Freedom Variance Ratio
Between Ratios ‘[ 192 96 4.36%
Between Acid Concentrations | 94 | 47 2.14
Betwee A and B (M) 392 1 392 17.8%*
Interaction of M and Concns. 241 2 121 5.50%
Interaction of Ratios and M ‘ 4‘1\ 2 2 l

| ‘
Interaction of Concns. and Ratios 82 r221 4 10 21 )22
Error 135 4 34 J
Total | u40 17 { \
———— — S — ‘, —
Table 4—1 Effects of Ratio of Sulfuric Acid to Phosphate Rock
and Retention Time on the Yield of Phosphoric Acid
T I P ‘ ;.
I min, B 0.8 1 1 ‘ 1 \ 1% 7 1 \ 1.4 1 -
60 L o5 90 | 9 91 86 92 | 87 92
I |
90 89 8s | 97 97 93 93 | 89 86
120 90 95 ! 97 98 94 92 91 93
|
150 96 96 } 99 97 94 95 24 95
Table 4—2 Analysis of Variance Based on Table 4—1
Source of Variation’ Sum of Squares |Degree of Freedom Variance f Variance Ratio
Between Ratios ‘ 144 3 } 48 E 9.60%%,
Between Times l 111 3 1 37 7.40%%
Interaction | 56 9 | 6.2 1.44
Error i 80 \ 16 5.0
' |
Total } 365 j 31
Table 5 Calculated Value of First- Order Reaction Constant k min !
- ’—ff”’fﬁvﬁﬁ_”*’” e :':'1‘ - —
HySO, — °C 100 i 90 80
Concn. % - - R - ) -
80 0.0071 | 0.0053 0.0048
40 0.026 0.0053 0.013
20 \ 0.047 ’ 0.018

0.013



Table 6—1 Extraction of Phosphate Rock with 40  Sulfuric Acid Containing
Glucose and Phosphoric Acid

HS0, Rock 1 1 at 100 for 1 Hour

~ Concn. of T %

e 15 | 20 | 25
_Concn. of T 9% T - L ‘
15 89 8 78 84 84 86
20 84 86 80 82 72 71
25 80 86 | 61 82 53 66

Table 6—2 Analysis of Variance Based on Table 6—1

.. Sum of Degree of Variance

Source of Variation ‘ Squares Freedom Variance Ratio
Between Phosphoric Acid Concentrations 483 2 242 5.91%
Between Glucose Concentrations 191 2 246 6.01%
Interaction i 290 ‘ 4 73
Error ‘ 365 | 9 41
Total 1621 | 17 ; [
Table 7—1 Effect of the Method of Feeding of Sulfuric Acid Slurry
and the Reaction Time on Phosphoric Acid Extraction
from Phosphate Rock
: I " - . During Whole Time ‘ In Latter Half of
ITL hr. e ‘ At Start of Reaction ‘ of Reaction ‘ Reaction Time
4 ‘ 93.7 | 92.7 ‘ 95.1
6 | 98.8 94.7 | 95.6
8 i 98.3 i 92.3 ‘ 95.4
N B Reaction Temperature in the First Half of the Reaction 100
Reaction Temperature in the Latter Half of the Reaction 65
Ratio of Sulfuric Acid to Phosphate Rock 0.9 1
Table 7—2 Analvsis of Variance Based on Table 7—1
- 3 T DV T
Source of Variation ! Sum of Squares ngrggggogf Variance i‘ Variance Ratio
Between Feeding Methods ‘ 2070 ‘ 2 1035 l 4.60
Between Reaction Times ‘ 974 | 2 4387 ‘ 2.16
Error : 898 ‘ 4 ‘ 225




Table 7—3 Reducing Sugar Obtained g from 100 g of Saw- Dust in
the Same Experiment with Table 7—1

During whole Time | In Latter Half of

Ir hr. At Start of Reaction of Reaction I Reaction Time
[ 34% (35)%* 32 (36) { 30 (35)
| i |
" 44 (43) * 33 (36) ‘ 33 (39)

8 ‘ 33 (35) | 33 (37) ? 31

The values in the table indicate grams of reducing sugar obtained from 100 gram

of saw- dust

The values in the brackets indicate grams of reducing sugar obtained after dilution
and hydrolysis of the same sugar solution

Table 8—1 The Composition of Reaction Slurry

‘ A ‘ B
Saw dust (g) } 9.0 9.0
Phosphate rock (g) ‘ 10.0 10.0
H,S0; (g) | 9.0 9.0
H;PO; (g) ‘ 0 5.4
H:0 (g) 36.0 30.6
Concn. of H3PQ4 sol.n. aqded to the 0 15
saw-dust sulfuric acid mixture (%)

Table 8—2 Yield of Phosphoric Acid Extracted from Phosphate Rock
in Slurries A Band C

@7

;\\\\
Reaction Tﬁhr.\\ 8 i ° ¢
3 ‘ 82 ‘ 84 88
6 91 ! 82 78
9 84 85 85
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Fig 5 Decomposition of Phosphate Rock with Sulfuric Acid
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Fig 6 Relation between Yield of Phosphoric Acid from Phosphate

Rock and Initial Concentration of Glucose in Acid Liquor
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Fig 7 Relation between Yield of Phosphoric Acid from Phosphate
Rock and Initial Concentration of Phosphoric Acid in Acid Liquor
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Fig 9 Phosphoric Acid Extracted Under Conditions in
Figs 11— and 11—2
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