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Effects of Sodium Polyacrylate on Water Infiltration into Soil
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Shaanx i 712100, China; 2. Grad uate School of the Chinese A cademy of Sciences, Betjing 100049, China;
3. Institute of Soil and Water Conservation, Northwest A & F University, Yangling, Shaanxi 712100, China)

Abstract: Based on the experiment of one-dimensional vertical infiltration in laboratory, the effects of sodium
polyacrylate ( SA) on infiltration capacity into sand, loam, and clay soils and the fitting effect of different in
filtration models are studied. Four concentrations of the SA (0, 0.08 % , 0.2 % , and 0.5%) were added
to these three soils. Results showed that the initiation infiltration capacity of the three soils was the highest.

The curve of cumulative infiltration volume went up quickly and then the upward trend went down with the
process of infiltration. For the three types of soil without SA, the order of soils was loess soil> sand soil>

Lou soil, by the cumulative infiltration capacity. T he concentration of SA was controlled in the range from
0.08 % to 0.5 % by weight. The infiltration capacity of these soils significantly decreased with the increas-
ing of SA. The infiltration capacity of sand soil was affected most obviously by the concentration of SA.
Based on the study, water infiltration into soil can be simulated well by Horton infiltration model and the fi+
ting effect of Horton model is better than that of Kostiakov and Philip models.
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SO 0.972  0.338 0. 988 0. 785 0.034 0.995 0.019 0.505 0.193 0. 973
S0.08 0.526 0.283 0. 967 0. 396 0.021 0.981 0.007 0.304 0.249 0. 965
S0.2 0.572  0.187 0. 908 0. 333 0.022 0.921 0.002 0.293 0.29%4 0. 986
S0.5 0.523  0.074 0. 886 0. 238 0.018 — 0.001 0.699 1.296 0. 988
RO 1.647  0.291  0.956 1.248  0.065 0.966 0.021 0.971 0.247 0. 995
RO. 08 1.326  0.303 0. 919 1. 091 0.059 0.976 0.011 0.641 0.161 0. 998
RO. 2 1.528 0.244 0. 919 1. 151 0.069 0.981 0.007 0.713 0.183 0.951
RO. 5 1.245  0.125 0. 813 0. 726 0.053 0.247 0.003 1.267 0.709 0.917
NO 0.507 0.428 0. 998 0. 453 0.009 0.995 0.024 0.379 0.289 0. 978
NO.08 0.383 0.442 0. 994 0. 346 0.005 0.992 0.019 0.315 0.324 0.977
NO.2 0.315 0.356 0. 992 0. 251 0.009 0.977 0.011 0.295 0.472 0. 973
NO.5 0.346 0.171 0. 863 0. 207 0.014 0.468 0.002 0.301 0.558 0.913
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33 (100 min)
Kostiakov Philip Horton
Jem / / / / / /
cm cm /% cm cm ! % cm cm /%
S0 4.44 4. 61 0. 17 3.76 4.45 0.01 0.16 4.52 0.07 1.62
S0.08 1.81 1. 94 0.13 6. 96 1.86 0.05 2.76 1.92 0.11 6.13
S0.2 1.16 1. 35 0. 19 15. 98 1.13 -0.03 -292 1.20 0.03 2.75
S0.5 0.68 0. 74 0. 05 8. 09 1.58 0.90 132.35 0.64 0.04 -6.03
RO 5.91 6.29 0.38 6. 43 5.98 0.07 1.18 6.03 0.12 2.05
RO. 08 4.99 5.35 0. 36 7.21 5.01 0.02 0.40 5.08 0.09 1.82
RO. 2 4.55 4.70 0. 15 3.30 4.51 - 0.04 - 0.88 4.60 0.05 1.01
RO. 5 2.02 2.21 0. 19 9. 60 1.96 - 0.06 - 2.97 2.09 0.07 3.32
NO 3.71 3.64 - 0.07 - 1.8 3.63 -0.08 - 216 3.71 0.00 0.05
N0.08  2.91 2.93 0. 02 0. 69 2.96 0.05 1.72 2.87 0.04 -1.27
NO.2 1.66 1. 62 -0.04 -24 1.61 - 0.05 - 3.01 1.73 0.07 3.92
NO.5 0.69 0. 71 0. 02 3.33 0.67 - 0.02 -2.90 0.71 0.01 2.90
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