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Table 1 Particle size composition( % )

3 Soil Zhki Clay 3 ki Silt AP K7 Fine sand ML L Coarse sand
# Soi

<0.002mm 0.002 ~0.02mm 0.02 ~0.2mm 0.2 ~2mm
# 43 1 Loessal soil 5.53 19.32 71.97 3.18
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Fig. 1  Effect of content of nano-carbon on variation of

cumulative infiltration with time
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Table 2 Fitting of the variation of cumulative infiltration with time relative to content of nano-carbon

Kostiakov 23 240 & 2 %

Philip 77 Bt 4l & S 51

Q N A A’\E
WK R Fitting parameters of Kostiakov Fitting parameters of Philip equation
Nano-carbon content(g g~ ")
a n R? S R?
0 2.054 0.396 0.994 1.573 0.968
0.001 1.368 0.451 0.997 1. 181 0.995
0. 005 0.720 0.617 0.993 1. 001 0. 986
0. 007 0.552 0.671 0.992 0. 869 0.979
0.010 0.339 0.709 0.993 0. 683 0.970
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Fig. 2 Effect of content of nano-carbon on

movement of wetting front with time
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Table 3  Fitting coefficients of wetting front movement

R P T ,
a b R”
Nano-carbon content(g g~')
0 3.835 0.433 0.992
0.001 2.281 0.573 0.995
0. 005 1.362 0. 665 0. 996
0. 007 1. 107 0.725 0.992
0.010 0. 854 0.737 0. 991
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EFFECTS OF NANO-CARBON ON WATER INFILTRATION
PROCESS IN DISTURBED LOESSAL SOIL
Tan Shuai'  Zhou Beibei'" Wang Quanjiu'?
(1 Institute of Water Resources,Xi’ an University of Technology ,Xi’ an 710048 , China)
(2 State Key Laboratory of Soil Erosion and Dryland Farming on the Losses Plateau , Institute of Soil and
Water Conservation , Northwest A & F University , Yangling, Shaanxi 712100, China)
Abstract Application of nano-materials to soil physics is significant in reducing soil water loss and improving soil

water and fertilizer utilization efficiency and soil physical structure. A one-dimensional water infiltration experiment was
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carried out in disturbed loessal soil columns in laboratory for analysis of effects of content of nano-carbon (0 g g~',0.001
gg',0.005gg ",0.007 gg ' and 0.010 g g~') on soil water infiltration process and saturated hydraulic conductivi-
ty. Results showed that (1) the influence of nano-carbon on water infiltration in the disturbed loessal soil was significant,
and within a certain infiltration time period, cumulative infiltration and wetting front moving rate tended to decrease with
the increasing content of nano-carbon; (2) Kostiakov formula and Philip equation could both be used to describe how cu-
mulative water infiltration varied with time in the disturbed loessal soil treated with nano-carbon and the former fitted bet-
ter; (3) variation of the wetting front with time demonstrated a power function relationship; (4) nano-carbon also affected
significantly saturated mass water contents and saturated hydraulic conductivity in the disturbed loessal soil,and with the
increasing content of nano-carbon, the former tended to increase,while the later decrease , which fitted well the binomial ex-
pression and exponential function,respectively.

Key words Nano-carbon; Cumulative infiltration; Wetting front; Saturated mass water content; Saturated

hydraulic conductivity
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