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Influence of Diammonium Phosphate and Ammonium Sulfate

on Cadmium Absorptive Strength of Soils.
R * % . *
Teruo NakaliMa and Saburo KAwWAMURA

Synopsis

The study has been carried out Cd absorption by soil suspension with the solution of 1 ~
10 ppm Cd. And, the effect of ammonium phosphate and sulfate solution on Cd absorption of
soil were discussed. The conclusion were summarized as fellow.

In this experimental condition, the effect of ammonium phosphate on Cd absorption of
soil remarkably could not recognized. The release of Cd from the phosphate added soil
by the 0.0IM-HCI treatment apparently decreased. This result suggested the formation of
sparingly soluble cadmium phosphate.

The absorbed amount of Cd by soil with treatment diminished to the every useed soils.
The release of Cd from the sulfate added soil by to 0.01M-HCI treatment apparently increa-
sed.

Therefore, the absorption of Cd by soil suspension largely were effected by the species and
concentration of soluble ions in the system.

The released Cd amounts with Cd absorpted soil and water, dlammonium phosphate and
ammonium sulfate solution arrainged ammonium sulfate > water> diammonium phosphate
treatments.

There results seemed to form the precipitate of insoluble cadmium phosphate to the soil
absorbed Cd.
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Table 1. Cd absorpted amount to 4 Cd Concentrations
after 1 day of soils suspension. (Cd mg/100g soil)

Cd ppm
1 2 & 10
Soils

Kanuma 0.36 0.66 1.81 2.74
Daisen 0.39 0.73 198 | 3.35
Aichi 0.37 0.68 1.72 3.19
Tkoma 0.38 0.70 1.90 2.76
Kasugaoka 0.08 0.14 0.36 0.69
Kyoto 0.08 0.14 0.44 0.81
Original | 939 | 073 | 201 | 3.77
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Table 2. Cd absorption and equilibrium Solution pH of the ammonium Salt treatments.

each salt (NH4)2HPO4 treatment| (NHa)2S04 treatment no salt treatment
Soils | §one- W8 bsorpted absorpted bostpted
(MK)’EI“ ‘(!jds(%g*i SolutionpH éd?g/:ff‘,; SolutionpH %d(z;g,fi SolutionpH
0.01 98.9 6.5 74.5 4.7
Kanuma 0.05 99.7 7.5 49.6 4.6 97.2 5.2
0.1 99.7 7.7 37.7 4.8
0.01 99.9 59 97.3 [ 4.3
Daisen 0.05 99.3 6.9 93.8 4.4 99 4 4.7
0.1 98.8 7.2 91.0 4.5
0.01 99.2 4.6 47.4 4.0
Tkoma 0.05 99.4 6.9 16.0 4.0 94.8 4.5
0.1 99.2 7.3 9.8 45
0.01 15.5 3.0 13.0 39
Kasugaoka 0.05 38.3 34 11.1 3.3 10.6 2.9
0.1 98.8 6.1 8.8 3.3
0.01 18.5 29 14.8 29
Kyoto 0.05 67.6 4.1 191 2.8 12.6 2.8
0.1 98.7 6.0 8.1 3.0 |
* . Soli Solution ratio equalto 1 : 4.

** : rate of absorpted Cd to the added amounts.
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Table 3. Rate of released Cd and its Solution pH of a few treatments to the absorpted Cd Soils.

0.1M-(NHa )2 HPO4 : 0.1M-(NH4)2504
Sl treatment HzO treatment treatment
oils
g‘(“;{jﬁ SolutionpH z:edlcan)cl Solution pH ?&c&cﬁ Solution pH

Kanuma 0.02 7.7 7.66 4.8 39.0 4.6

Daisen 0.62 7.1 0.13 5.1 8.3 4.3

Aichi 0.03 8.0 0.84 4.5 87.0 4.1

ITkoma 0.59 7.3 1.81 4.8 80.3 39

Kasugaoka 3.16 6.7 100 3.1 100 3.0

Kyoto 3.33 6.7 100 3.1 100 3.2
Original

solution - 8.1 - 5.8 - 4.5

* o rate of released Cd to the absorpted amounts.
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Table 4. Released Cd amounts and solution pH from the suspension by different diammonium phosphate
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H20 0.01M{NH4)2HPO4| 0.05SM«NH4)2HPO4 | 0.1M-(NH4)2HP04
Soils (Control) treatment treatment treatment

g&ﬁfg Solution pH rceé?%s)e*d SolutionpH rce(;?;:ff SolutionpH gé?;‘;ff SolutionpH

] ‘ s I -

Kanuma 7.66 4.8 0.33 6.5 0.06 7.5 0.02 7.7
Daisen 0.13 5.1 0.09 6.2 0.38 6.9 0.62 7.1
Aichi 0.84 4.8 0.72 7.3 0.06 7.1 0.03 8.0
Ikoma 1.18 4.8 0.49 4.6 0.40 6.9 0.59 7.3
Kasugaoka 100 3.1 100 3.1 5.75 5.4 3.16 6.7
Kyoto 100 3.1 100 3.1 4.71 59 3.33 | 6.7

*: released Cd rate to the absorpted Cd amounts.
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Table 5. Released Cd amounts and SolutionpH from the suspention by different ammonium sulfate

concentration and Cd absorpted soil.

H20 0.01M-(NH4)2S04 | 0.05M-(NH4)2S04 | 0.1M-(NH4)2504
Soil (Control) treatment treatment treatment
018
Cleased | solutionpH gé??;fﬁ SolutionpH| (145 SolutionpH a;z;,j;? SolutionpH

Kanuma 7.66 4.8 11.9 49 28.0 4.6 39.9 4.6
Daisen 0.13 5.1 1.5 4.4 4.2 4.3 8.3 4.3
Aichi 0.84 4.8 49.0 4.2 81.1 4.1 87.0 4.1
Ikoma 1.18 4.8 48.2 4.0 71.5 3.9 80.3 3.9
Kasugaoka | 100 3.1 95.1 | 3.2 100 | 3.1 100 3.2
Kyoto 100 3.1 100 | 3.2 100 3.1 100 3.0
*: released Cd rate to the absorpted Cd amounts.
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Table 6. Released Cd rate and its solution pH from the suspension of 0.01M-HCI and Cd absorpted soil

which treated with diammonium phosphate.

H20 0.01M«NH4)2HPO4| 0.05M<NHa)2HPO4| 0.1M<NH4)2HPO4
Soils (Control) treatment treatment treatment
l ——
g;%%?)ef SolutionpH E?dl%%f)ef SolutionpH rceé?a%f;d SolutionpH Efé‘z%?;f Solution pH
Kanuma 398 | 41 24.5 53 | 0.1 73 0.1 7.6
Daisen 185 | 4.0 18.1 5.0 0.1 6.8 0.1 7.1
Aichi 553 | 32 36.0 2.8 15.3 4.4 9.6 6.3
Tkoma 579 | 33 38.6 3.9 3.2 6.2 1.9 7.0
Kasugaoka | 100 2.8 100 2.9 99.4 4.3 2.8 6.3
Kycto 100 2.8 100 3.0 22.5 4.8 0.7 6.6

*: released Cd rate to the absorpted Cd amounts.
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Table 7. Released Cd rate andits solutionpH from the suspension of 0.01M-HCI and Cd absorpted soil

which treated with ammonium sulfate.

H20 0.01M-(NH4)2S04 | 0.05SM«(NHa)2804 0.1M«NH4)2504
Soils (Control) treatment treatment treatment
Coheased | SolutionpH | {537 e SolutionpH| ($1e25d | Solutionpi| (4254 | SotutionpH
Kanuma 39.8 4.1 44.1 4.0 523 4.0 63.7 4.3
Daisen 18.5 4.0 13.0 3.8 9.0 3.7 14.7 4.0
Aichi 55.3 3.2 98.1 2.5 100 2.5 100 2.4
Tkoma 57.9 3.3 87.7 2.7 92.2 2.8 97.9 2.8
Kasugaoka 100 2.8 100 2.6 100 2.6 100 2.6
Kyoto 100 2.8 100 2.7 100 2.7 100 2.6

* .
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