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Experimental Research on Soil Salinity and Ion Exchange and Transport in Sewage Irrigated Soil Under
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Abstract: To assess the effects of irrigation with recycled water in sewage irrigated soils, soil column studies were carried out using two differ—
ent texture soils from the sewage irrigated districts. Based on the ionic forms of salinity and the concentration in the recycled water, four levels
of solutions were adopted in this experiment. Each sewage irrigated soil was leached with these four types solutions, several conclusions were
gained by the analysis of the Breakthrough Curves(BTCs )of the Na*, Ca*, Mg*, and CI". The “concave”phenomenon which appeared in BTCs
of leachate Na* under simulated recycled water irrigation was due to the high contents of indigenous exchanged Na* in sewage irrigated soils,
but the retention time of Na* in the soil with high in silt was much longer than one with high in sand; Different forms and concentration of ions
in the simulated recycled water and the sewage irrigated soil affected the ion exchange and dissolution—precipitation processes in the soils,
which induced the difference of Sodium breakthrough time under the treatments. Long—term recycled water irrigation on sewage irrigated soil
with high indigenous HCO; and silt contents deduced its infiltrability.
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Table 1 Properties of the recycled waters
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pH 8.11 8.10 7.76 7.70
EC/pS+em™ 1 062~1 447 884~1 060 1678 624~848
Na’/mg-L™ 120~212 84~134 165 112~147
K*/mg- L™ 16 13~18 15 10~15
Ca*/mg-L" 98 96~113 125 3~10

Mg*/mg- L 35 32~50 33 1~3

HCO;/mg-L" 214~293 434

Cl/mg- L™ 215~244 106~167 205 33~52
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Table 2 Types of the influents
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Table 3 Grouping of the experiment

TR SR solution concentration/g+ 1™

i 5 pH  EC/uS-cm™
CaCl, NaCl NaHCO;
1.1 0.30 0.800 — 6.37 1520
1.2 0.30 0.330 — 7.37 960
2.1 — 0.510 0.42 8.23 1 060
22 — 0.128 0.29 8.29 488
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Table 4 Properties of the repacked soil columns

OAvEF~ +4 Qf il +1
SIS SIL
4
RFlem 15 longx5 i.d. 15 longx5 i.d.
Lt R H /g cm™ 1.5 1.4
+3%
SIRAR b+ B+t
W HIRHIE
Hiki(2.515%) Hiki(2.901%)
JB (9 ] -3 ) HyRi(75.927%) ki (54.702% )
WkE(21.558% ) Tz (42.398% )
FHLF/g kg 11.8 21.5
% 0.34 0.32
pH 8.12 8.01
CEC/cmol kg™ soil 20.8 19.4
LR T Img - kg
Ca* 4720 2960
Mg 527 982
Na* 80.8 61.6
K 103 97.6
IKIEPEES T /mg kg™
Ca™ 439 48.6
Mg 21.6 12.4
Na* 79.9 71.7
K* 7.8 7.7
cr 355 24.8
SO 56.1 61.0
HCO; 247 183

1 : SIS, Sewage irrigated silt loam (V5 # P HE 1 ) 5 SIL, Sewage irri—
gated silt loam(75 93+ )
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Figure 1 Breakthrough curves of Na* Ca® and Mg* through the two sewage irrigated soils in 1.1 and 1.2 solutions
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Figure 2 Breakthrough curves of Na* and Ca* through the two sewage irrigated soils in 2.1 and 2.2 solutions
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