+ 1# (Soils), 2016, 48(2): 368-373

DOI: 10.13758/j.cnki.tr.2016.02.024

T PAM &R ET [8) X4 T 1E (0 F1 S K B3

=

e

nes

g ®

1 1* 2
(1 010018 2 010020)
( ) 3 PAM (0 22.5kg/hm® 45 kg/hm?)
10.25 mm/h (Ks)
PAM PAM Ks PAM
K PAM PAM PAM K
PAM 45 kg/hm’ Ks 26.87% PAM
Ks PAM PAM Ks PAM 45 kg/hrn2
Ks 10.86% Ks PAM
Ks PAM PAM
PAM PAM Ks PAM
Ks PAM
PAM
S152.4+5
(Polyacrylamide PAM) PAM
PAM Ks
PAM 0~2g/m’ PAM
Ky 2 g/m’
(=2 PAM
PAM PAM
(3-6] PAM (Ks) [13] PAM
PAM  Kg 1.0~25 1.7~28
Trout PAM PAM 025 ~ 1.8
Ks PAM
8 PAM Ks PAM 58.9% 92.2%  83.3%!"
0 2.5 g/m* Ks 8.92% PAM Ks
PAM Ks 1 PAM  Kj
Ks PAM PAM
95.3% [10] PAM 0 1/ PAM
5000 1/2 000 1/1 000 Ks
Ks (i PAM
Ks PAM PAM
PAM
(51469024) (2014DFA71080)
* (wei_zhanmin@aliyun.com)

(1987—)

E-mail: nuanxiasky@126.com

Ks

[12]



2 PAM 369
1 41°6'N, 111°55"E 39°16'N, 110°5'E
0 ~20cm
L1 1 (PAM)
12x10°Da
7%
F1 X HEARE LM
Table I  The physical and chemical properties of tested soils
pH (g/kg)
(g/em’) (g/ke)
<0.002 mm 0.002 ~ 0.02 mm =0.02 mm
8.0 1.50 5.0 250 225 525
8.1 1.60 9.0 150 125 725
1.2 ( 9cm 5.7 cm)
1.2.1 (Ks) Ky PAM
40 cm PAM PAM
1 0~20cm
22.5 kg/hm*(PAM22.5) 45 kg/hm’
T F_ (PAM45)
Vs s 2 mm
40 cm
] 25 ml
ST o 30
Wkt )/ IRBAKE
H=40cm 3 3
K 1.2.2
o I
PEHSFERS3 em
N v XL.02-TTF-100
: I Htf
50 g ( <5%)
521 05 025 0.106 0.053 mm
1 WISk ERBEETE 0.25 mm Ras'"!
Fig. 1 Diagram of experimental installation of soil [16](mean weight
saturated hydraulic conductivity
diameter MWD) 3
3 3
1.2.3 S-3400N
10.25 mm/h
2 Ks 15
Tl 1 cm’
. SR8l
2 o
HOK I
3000
1.3
2 EELRTEE Ks
Fig.2 Diagram of wetting soil
( <5%) Ks
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Fig. 4 The dynamic changes of K5 of sandy loam soil
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2 PAM
PAM?22.5 PAM PAM
R0.25
MWD PAM PAM Ky
F2 HIEARKERFIIREN
Table 2 Size distribution and stability parameters of soil aggregates
(g/kg) MWD Ros
5~2 mm 2<~1mm  1~05mm  05~025mm 0.25 mm (mm) (mm)
CK 49.78 71.92 64.45 387.35 426.50 0.44 ¢ 57.35b
PAM22.5 37.43 63.58 94.88 477.43 326.67 0.48 b 5931b
PAM45 60.15 68.98 57.37 496.45 317.05 0.54 a 68.30 a
CK 94.75 104.07 118.88 402.73 278.57 0.73 ¢ 1.98 ¢
PAM22.5 102.88 100.10 117.67 45725 222.10 0.77b 38.56 b
PAM45 115.52 108.92 124.30 460.75 190.52 0.83a 45.66 a
2.3 PAM
3000
6 PAM 3  PAM (0 22.5 45 kg/hm?)
K Ks Ks 7
PAM Ks PAM 0 (CK )
PAM 22.5 kg/hm’ 450 N N
5 Rt O b+
Ks 5.63% PAM 45 kg/hm 3.78 L
Ks 10.86% PAM 306l
22.5 kg/hm’ K 6.94% glﬂ_
PAM 45 kg/hm’ K <6l
10.24% PAM 0.90L
K 018 T haM2s I
PAM st
6 TIETETE K
Ks Fig. 6 The soil stable K
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Fig. 7 The soil’s microscopic structure
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Dynamic Effect of the Dissolution Time of PAM on Soil Saturated
Hydraulic Conductivity

HAN Dong' , WEI Zhanmin'", YU Jian* , SONG Riquan’

(1 Institute of Water Conservancy and Civil and Architectural Engineering, Inner Mongolia Agriculture University,
Hohhot 010018, China; 2 Water Resources Research Institute of Inner Mongolia, Hohhot 010020, China)

Abstract: Two soils (clay loam and sandy loam) and three addition levels of PAM (0, 22.5, 45 kg/hm?) were used to
measure the dynamic changes of soil saturated hydraulic conductivity (Ks) under constant water flow (10.25 mm/h), the content
and stability of soil aggregates and thus to investigate the mechanisms for the effect of the dissolution time of PAM on K. Results
showed that K5 decreased as the dissolving time of PAM increased, and finally researched a stable state. When the dissolving time
of PAM was shorter, the Ks of the PAM treatment was higher than that of control. The sandy loam soil with PAM of 45 kg/hm®
had the highest grow rate of Ks, and the Ks was increased by 26.87% compared with control. The K did not change with the
amount of PAM added. PAM stabilized the aggregate structure of the soils, increased the amount of water-stable aggregate, and
thus improved the Ks. The amount of the water-stable aggregate of > 0.25mm for the treatment with 45 kg/hm?* of PAM added was
8.91% more than the control in sandy loam soil, while that for clay loam soil increased by 32.54%. When the dissolving time of
PAM was long enough, the Ks of PAM treatment was significant lower than control, and the largest reduction was observed in the
treatment with 45 kg/hm” of PAM in clay loam soil, and the Ks was decreased by 10.86% compared with control. However, the K
did not change with the amount of PAM added significantly. For the related mechanisms, PAM increased contents and stability of
soil aggregates and thus improved Ks. On the other hand, after PAM dissolving in water, the solution became glutinous. PAM also
adsorbed soil particles and blocked soil pore and thus decreased the Ks. We found that PAM improved the structure of sandy loam
soil better than that of clay loam soil. The study will provide a theoretical basis for improving soil transparent performance with
PAM.

Key words: PAM; Dissolution time; Soil saturated hydraulic conductivity



