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Abstract: The goal of this study is to understand the influence of temperature on phosphorus release rate from
soil into water. As the temperature increases, PO,-P reaches equilibrium more quickly and the equilibrium
concentration increases, and thus the PO,-P concentration increases, and pH decreases. The PO,-P concentration
affects pH. PO,-P released from turbidity is not adsorbed onto the turbidity. PO4-P was independent on the
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turbidity and yet PO4-P was steadily increasing. However, PO,-P was dependent upon the turbidity concentration
as the turbidity releases PO,-P. The total phosphorous (T-P) and turbidity were directly linked because T-P
changed with the turbidity. T-P includes the PO,-P content of water and the phosphorus content of the turbidity.

As the temperature decreases, density of water increases, and the precipitation of turbidity decreases, resulting

in an increases in T-P concentration. As the temperature increases, the T-P concentration decreases, but the

PO,-P release rate from turbidity increases. At the same time, even at different temperatures, the T-P

concentrations of the samples were about the same. When the lake gets deepened, the water temperature

decreases, hence, the phosphorus release rate from soil into water was decreased. This mechanism is of great

interest because phosphorus is released from soil sediment into the lake water.

Key words : turbidity, DO (Dissolved oxygen), NTU (Nephelometric turbidity units), T-P (Total Phosphorus),

PO,-P (phosphate phosphorus)
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Fig. 1. Variation of DO with incubation time at various
temperatures in soil and water.
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Table 1. Variation in DO concentration with incubation time at various temperatures in soil and water

DO

Incubation time

3 hr 24 hr 48 hr 72 hr 120 hr 168 hr 264 hr 312 hr 336 hr
4 °C (DO) 6.72 7.04 7.72 9.4 10.04 9.96 10.88 10.28 10.64
10 °C (DO) 6.76 6.76 7.56 8.32 8.16 8.28 8.32 8.12 7.92
20 °C (DO) 6.8 6.8 7.52 7.92 7.88 7.76 7.64 7.44 7.84
30 °C (DO) 6.68 6.72 7.72 7.64 7.32 6.92 6.76 6.64 6.72
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Table 2. Variation of NTU concentration with incubation time at various temperatures in soil and water
Incubation time
NTU
3 hr 24 hr 48 hr 72 hr 120 hr 168 hr 264 hr 312 hr 336 hr
4 °C (NTU) 584 270 398 414 550 657 669 654 667
10 °C (NTU) 518 291 311 436 534 621 650 630 621
20 °C (NTU) 590 206 270 358 503 609 633 610 609
30 °C (NTU) 621 208 296 344 501 604 615 587 592
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100 30 NTY) 05 —H=S0C(PO4-P)
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Fig. 2. Variation of NTU with incubation time at various
temperatures in soil and water.
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Fig. 3. Varation of PO,P with incubation time at various
temperatures in soil and water.
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Table 3. Variation of PO,-P concentration (ppm) with incubation time at various temperatures in soil and water

Incubation time

PO,-P
! 3 hr 24 hr 48 hr 72 hr 120 hr 168 hr 264 hr 312 hr 336 hr
4 °C (PO4-P) 1.0193 1.2504 1.4348 1.4747 1.6355 1.6258 1.7915 2.026 1.7988
10 °C (POs-P)  0.9203 13718 1.5553 1.6854 1.8321 1.9803 2.1016 1.8582 1.9605
20 °C (PO4-P) 1.0799 1.5503 1.9667 2.0487 2.3268 24711 2.3863 2.2739 2.4207
30 °C (PO,-P) 1.1009 1.4439 2.099 2.2653 2.7335 2.7905 2.8059 2.6458 3.0489
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Table 4. Variation of T-P concentration with incubation time at various temperatures in soil and water

Incubation time

T-P
3 hr 24 hr 48 hr 72 hr 120 hr 168 hr 264 hr 312 hr 336 hr
4 °C (T-P) 2.461 2.566 3.157 3.622 4.074 4212 4313 4.584 4.809
10 °C (T-P) 2.357 2.676 3.560 3.885 4.285 4.531 4755 5.114 5.200
20 °C (T-P) 2.731 2.679 3.188 4.035 4.509 4.827 5.056 4914 5.129
30 °C (T-P) 2.499 2.340 2.884 4.163 4.851 5.107 5.397 5.294 5.591
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Fig. 4. Varation of T-P with incubation time at various Time (hr)

temperatures in soil and water.
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Fig. 5. Varation of pH on incubation time with various
temperatures in soil and water.
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Table 5. Variation of pH with incubation time at various temperatures in soil and water

Incubation time

H
P 3 hr 24 hr 48 hr 72 hr 120 hr 168 hr 264 hr 312 hr 336 hr
4 °C (pH) 7.85 7.59 7.40 7.38 7.34 7.07 6.85 6.72 6.88
10 °C (pH) 7.80 7.58 7.18 7.11 7.14 6.87 6.51 6.52 6.75
20 °C (pH) 7.90 7.52 7.02 6.83 6.95 6.80 6.48 6.21 6.54
30 °C (pH) 7.70 7.15 6.93 6.72 6.81 6.67 6.38 6.18 6.36
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Table 6. Relationship between PO4-P and pH at various temperatures in soil and water
Incubation time
PO4-P or pH
3 hr 24 hr 48 hr 72 hr 120 hr 168 hr 264 hr 312 hr 336 hr

4 °C (PO4-P) 1.0193 1.2504 1.4348 1.4747 1.6355 1.6258 1.7915 2.026 1.7988
10 °C (PO,-P) 0.9203 1.3718 1.5553 1.6854 1.8321 1.9803 2.1016 1.8582 1.9605
20 °C (PO4-P) 1.0799 1.5503 1.9667 2.0487 2.3268 24711 2.3863 2.2739 2.4207
30 °C (POs-P) 1.1009 1.4439 2.099 2.2653 2.7335 2.7905 2.8059 2.6458 3.0489
4 °C (pH) 7.85 7.59 7.40 7.38 7.34 7.07 6.85 6.72 6.88
10 °C (pH) 7.80 7.58 7.18 7.11 7.14 6.87 6.51 6.52 6.75
20 °C (pH) 7.90 7.52 7.02 6.83 6.95 6.80 6.48 6.21 6.54
30 °C (pH) 7.70 7.15 6.93 6.72 6.81 6.67 6.38 6.18 6.36
° FEE At &F0] B 30 °CollM v AA Ha
8 = =
7 —% —4—4°C(PO4-P) staL, 9l &&°
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O B N W & unoo
T

3 24 48

72 120 168 264 312 336

Time (hr)

=l—10°C(PO4-P)

—&—20°C(PO4-P)
===30°C(PO4-P)
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Fig. 6. Relationship between PO,-P and pH at various
temperatures in soil and water.
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1.948 ppm o2 %9 F717F POLP &5& w43
Z7HE & AATE TPAXE 4 °C A BoA 3
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Table 7. Relationship between PO,-P, T-P and pH at various temperatures in soil and water

H 5.157 ppm3F} x}o]

Incubation time

PO,-P or

T-P or pH 3 hr 24 hr 48 hr 72 hr 120 hr 168 hr 264 hr 312 hr 336 hr
4 °C (PO,-P) 1.0193 1.2504 1.4348 1.4747 1.6355 1.6258 17915  2.026 1.7988
10 °C (PO4#P)  0.9203 13718 1.5553 1.6854 1.8321 1.9803  2.1016 1.8582 1.9605
20 °C (PO4-P) 1.0799 1.5503 19667  2.0487 23268 24711 23863 22739 24207
30 °C (PO,-P) 1.1009 1.4439  2.099 22653 27335 27905  2.8059  2.6458  3.0489
4 °C (T-P) 2461 2.566 3.157 3.622 4,074 4212 4313 4.584 4.809
10 °C (T-P) 2.357 2.670 3.560 3.885 4.285 4531 4755 5.114 5.200
20 °C (T-P) 2.731 2.679 3.188 4.035 4.509 4.827 5.056 4914 5.129
30 °C (T-P) 2.499 23395  2.884 4.163 4.851 5.107 5397 5.294 5.591
4 °C (pH) 7.85 7.59 7.4 738 7.34 7.07 6.85 6.72 6.88
10 °C (pH) 7.80 7.58 7.18 7.11 7.14 6.87 6.51 6.52 6.75
20 °C (pH) 7.90 7.52 7.02 6.83 6.95 6.80 6.48 6.21 6.54
30 °C (pH) 7.70 7.15 6.93 6.72 6.81 6.67 6.38 6.18 6.36
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Fig. 8. Relationship between T-P and NTU at various
temperatures in soil and water.

Table 8. Relationship between T-P and NTU at various temperatures in soil and water

Incubation time

T-P or NTU

3 hr 24 hr 48 hr 72 hr 120 hr 168 hr 264 hr 312 hr 336 hr
4 °C (T-P) 2.461 2.566 3.157 3.622 4.074 4.212 4313 4.584 4.809
10 °C (T-P) 2.357 2.676 3.560 3.885 4.285 4.531 4.755 5.114 5.200
20 °C (T-P) 2.731 2.679 3.188 4.035 4.509 4.827 5.056 4914 5.129
30 °C (T-P) 2.499 2.340 2.884 4.163 4.851 5.107 5.397 5.294 5.591
4 °C (NTU) 584 270 398 414 550 657 669 654 667
10 °C (NTU) 518 291 311 436 534 621 650 630 621
20 °C (NTU) 590 206 270 358 503 609 633 610 609
30 °C (NTU) 621 208 296 344 501 604 615 587 592
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Fig. 9. Relationship between PO4P and NTU at various
temperatures in soil and water.
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Table 9. Relationship between PO4-P and NTU at various temperatures in soil and water

Incubation time

PO4-P or NTU

3 hr 24 hr 48 hr 72 hr 120 hr 168 hr 264 hr 312 hr 336 hr
4 °C (PO4-P) 1.0193 1.2504 1.4348 1.4747 1.6355 1.6258 1.7915 2.026 1.7988
10 °C (PO4-P) 0.9203 1.3718 1.5553 1.6854 1.8321 1.9803 2.1016 1.8582 1.9605
20 °C (PO4-P) 1.0799 1.5503 1.9667 2.0487 2.3268 24711 2.3863 2.2739 2.4207
30 °C (PO4-P) 1.1009 1.4439 2.099 2.2653 2.7335 2.7905 2.8059 2.6458 3.0489
4 °C (NTU) 584 270 398 414 550 657 669 654 667
10 °C (NTU) 518 291 311 436 534 621 650 630 621
20 °C (NTU) 590 206 270 358 503 609 633 610 609
30 °C (NTU) 621 208 296 344 501 604 615 587 592
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