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3- Maximum buffering capacity
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Table 1. Efficiency of organic matter removal with sodium hypochlorite (NaOCl) in
studied soils.
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Table 1.Some physical and chemical properties of studied soils in this research.
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19.48 4.04 7.95 5.88 16.20 41.00 34.45 24.55 2.75 1

4.89 1.86 8.38 3.63 18.45 16.86  22.02 61.12 0.27 2

9.70 2.47 7.63 2.94 8.75 17.35 15.59 67.06 0.96 3
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5.65 1.58 8.34 2.94 30.00 12.39  25.64 61.96 0.37 6
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Fig.1- Phosphorus sorption isotherm (before and after SOM removal) for calcareous soils No.1 and No.7.
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Fig. 2- Fit of Freundlich equation to the P sorption data for soils No.3 and 11 before (B) and after (A) SOM removal
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Fig. 2- Fit of one- surface Langmuir equation to the P sorption data for soil No.7 before (B) and after (A) SOM removal
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Table 2- Value of Freundlich equation coefficients for P sorption by studied soils, before (B) and after (A) SOM removal

P o2 (mg kg ) nr Kr (L. kg ) Jl}: oles
(y;’ dlerfrrezassee ((_;) A B ) % A B (H%" A B Soil No-
+10.49 3580 3240  +7.77 166 180  +18.72  93.97  79.15 1
+39.54 2657 19.04  +753 214 199 43193 5627  42.65 2
+27.90 1077 842 +921 154 141 +1636 3050  26.21 3
+14.36 28.66 2506  +234 205 200 +1543  64.62 5598 4
+3.13 4183 40.56  +9.48 224 204  +1477 10244  89.08 5
+65.90 1445 871 +838 168 155 45377  37.66  24.49 6
+31.14 5444 4151 4512 205 195  +29.00 122.09  94.64 7
+22.22 5373 4396 +5.12 205 195 42221 12229  100.06 8
+106.50 2414 11.69 42000 204 170 47659  52.96  29.99 9
+42.25 2582 4627  +631 202 190  +35.02 14554  107.79 10
+28.50 62.04 4828  +420 223 214 42479  127.55  102.21 11
+45.27 48.84 3362  +416 200 192  +40.70  108.96  77.44 12
+29.92 3892 2996  +599 197 186 +2831  88.72  69.14 OeSilee
(mean)

Increase or decrease percentage :(-) jials' b (+) Liol33l oo s’
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Table 4- Two- surface Langmuir equation coefficients (K; and K3) for the fit of data before (B) and after (A) SOM removal.

K> /Ky Ki+K, (L. mg ) K (L. mg ) Ki (L. mg ) S oles
+% A B +) % A B ) % A B ) % A B Soil No.
-4.9 0.039  0.042 +39.1 1.07  0.77 +33.8 0.041 0.031 +394 1.03  0.74 1
-18.6  0.018 0.022 +21.2 0.60 0.49 +6.3 0.011 0.011 +21.5 0.59 048 2
+9.8  0.047 0.042 +14.1 0.17  0.15 +15.9 0.008 0.006 +14.0 0.17 0.14 3
+0.6  0.031 0.030 +19.6 137 1.14 +18.8 0.041 0.034 +19.6 133  1.11 4
+6.0 0.053 0.050 +10.1 136 1.23 +17.7 0.069  0.059 +9.7 .29  1.17 5
-7.6 0.053 0.058 +7.8 0.14  0.13 +2.6 0.007  0.007 +8.1 0.13  0.12 6
-32.8  0.015 0.022 +61.7 225 1.39 +8.9 0.034 0.031 +629 222 136 7
-19.7 0.034 0.043 +25.8 1.93 1.53 +1.2 0.065 0.064 +26.9 1.86 147 8
-30.2  0.043 0.062 +48.8 043 029 +4.6 0.018 0.017 +51.6 041 027 9
-7.9 0.023 0.025 +10.3  2.06 1.87 +0.4 0.048 0.047 +10.5 202 1.82 10
-274 0016 0.022 +424 319 224 +3.4 0.051 0.049 +433 3.14 219 11
-12.8  0.016 0.018 +34.6 1.19  0.88 +17.5 0.019 0.016 +35.0 1.17  0.86 12

(mean) .Sl

-11.0  0.032 0.036 +29.9 131 1.01 +10.3 0.035 0.031 +30.5 128 098

Increase (+), Decrease (-). (-) zals «(+) Liol;l
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Table 5. Two- surface Langmuir equation coefficients (b1 and b2) for the fit of data before (B) and after (A) SOM removal

b2/ b1 bi+bz (mg kg ) b2 (mg kg 1) br (mg kg 1) .
oo
B ot S NS () S S S
@) %) ) *) No.
+16.12 6.95 5.98 +19.6 1237.9 1035 +22.0 1082 886.4 +5.1 155.7 148.1 1
+1.38 6.86 6.96 +20.9 1080.4 893 +20.7 943.1 780.8 +22.4 137.3 112.1 2
+11.70 1(;'7 9.64 +35.1 1597.3 1182 +36.4 1462 1071.1 +22.1 135.6 111.0 3
+4.44 5.57 5.33 +8.6 650.7 599 +94 551.7 504.2 +4.7 99.0 94.5 4
+11.88 4.39 3.92 +29.8 908.8 700 +32.7 740.2 557.6 +18.6 168.6 142.1 5
-54.49 4.75 1(;'4 +10.9 1234 .4 1112 +0.47 1020 1015.2 +12.08 214.4 97.11 6
+20.36 7.60 6.31 +25.2 1384.0 1105 +28.2 1223 953.6 +6.5 160.9 151.0 7
+33.56 8.63 6.46 +39.6 1159.5 831 +44.4 1039 719.2 +8.1 120.4 111.3 8
-9.39 5.72 6.32 +58.6 991.6 625 +56.3 844.2 539.8 +72.5 147.4 85.4 9
-7.39 5.95 6.42 +24.0 1342.8 1083 +22.7 1150 936.8 +32.4 193.1 145.7 10
+30.51 6.22 4.77 +41.5 1172.7 829 +47.5 1011 685.0 +13.0 162.2 143.5 11
-9.73 7.32 8.11 +14.8 1594.3 1388 +13.5 1403 1235.8 +25.7 191.4 152.2 12
+0.07 6.73 6.72 +26.1 1196.1 948.2 +26.1 1039 823.7 +26.2 157.1 124.5 O See

(mean)
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Fig. 5- Fit of Dubinin—Radushkevich equation to the P sorption data for soils No.11 before (B) and after (A) SOM removal
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Table 7- Dubinin—Radushkevich equation coefficients P sorption data, before (B) and after (A) SOM

removal
Increase E(Kj/mol) K, (mol" /Ki')  Increase ) q, (mg/kg ) S o,leds
) ) Soil No
/decrease A B A B ’ A B '
@)
-2.24 9.72 9.95 0.0052 0.0050 +41.5 3121.5 2205.6 1
+4.47 10.66 10.20 0.0044 0.0048 +5.6 1020.2 965.8 2
-0.84 8.75 8.82 0.0065 0.0064 +26.2 1908.3 1511.7 3
+0.65 10.37 10.30 0.0046 0.0047 +13.6 1380.3 1214.2 4
-5.72 10.04 10.65 0.0049 0.0044 +64.9 2729.8 1654.9 5
+3.52 9.11 8.80 0.0060 0.0064 +15.7 1711.7 1478.8 6
+3.07 10.86 10.53 0.0042 0.0045 +11.1 21154 1902.6 7
0.58 10.61 10.54 0.0044 0.0044 +18.6 2373.2 1999.3 8
+11.35 10.24 9.19 0.0047 0.0059 +10.6 1267.7 1145.7 9
+3.58 10.95 10.57 0.0041 0.0044 +11.6 2422.6 2168.9 10
+3.47 11.54 11.15 0.0037 0.0040 +6.3 1618.7 1522.3 11
+3.45 10.66 10.31 0.0043 0.0047 +17.7 2036.5 1730.2 12
+2.04 1029 1008 00047 00049  +21.5 19755 16250  (Mean) ;Sils

Sas 51 (A) am 9 (B) b jhud Cder oud o0ls (b3 dlolao ¥ 4y bgy o cpued jlmo sl 9 (s ol pd uSlo -V Jguor
L;T oobo

Table 8. Means of coefficient of determination (r?) and standard error of estimate (SE) for various sorption equations used in
this study, before (B) and after (A) SOM removal.

Mean (B) -t Mean (B) oSt (sorption equations) i < Ysles
SE r? SE r?

0.042 0.98 0.036 0.98 (Freundlich) zJusg 2
9.10 0.94 7.16 0.92 (Two- surface Langmuir ) Jle g0 505
0.11 0.97 0.13 0.95 (Dubinin—Radushkevich) g geSilol, — ¢yl
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Effect of Soil Organic Matter Removal on Phosphorus Sorption in Some
Calcareous Soils of East Azerbaijan Province
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ABSTRACT

This study was carried out to obtain soil organic matter (SOM) influence on phosphorous (P) sorption
in the 12 calcareous soil samples. SOM was removed with sodium hypochlorite (NaOCl) solution
(pH=8).Soils were brought into equilibrium with varying solution concentrations of P, and the amounts
removed from solution were used to check the fit to three adsorption isotherms, namely, Freundlich,
two- surface Langmuir and Dubinin- Radushkevich. Results showed that the amount of P sorption after
SOM removal was increased and fits of adsorption equations showed that single-surface Langmuir
equation did not describe P sorption in the soils, but a two-surface Langmuir, Freundlich and Dubinin-
Radushkevich equations showed statistically significant (P<0/01 )fits to the data for the selected soils.
After SOM removal, on the average Kr and n, Freundlich adsorption coefficients increased 28 and 3
percentage respectively. Langmuir coefficient for the first site, Ki, due to SOM removal markedly
increased. gm ,adsorption maxima estimated by Dubinin-Radushkevich equation 21 percentage
increased after SOM removal. E, is Dubinin Radushkevich adsorption coefficient the magnitude of
which is proportional to the binding energy of P to the soil, was calculated 10 (KJ mol™), chemical
forces may affect the sorption. The standard P requirement (Po.) estimated from Freundlich equation in
NaOCl treated soils increased by 30 percentages.
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