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Improvement of saline—alkali soil by compound application of three environmental materials

JIN Meng—ve', LI Xiao—hua’, HUANG Zhan-bin"", YANG Yong—an®

(1.College of Chemistry and Environmental Engineering, China University of Mining and Technology(Beijing), Beijing 100083, China; 2.Hebei
Huakan Geological Exploration Co., Ltd., Langfang 065201, China; 3.The Corn Variety Farm of Tianjin, Tianjin 301507, China)

Abstract: The aim of the present study was to develop composite materials with a simultaneous effect of desalination and improvement of
the soil structure of saline—alkali soil using a soil column simulation test. To this end, the optimal combination of desulfurized gypsum (A ),
modified humic acid(B), and polymer material (C) was explored using an orthogonal experimental design. The improvement mechanism of
different materials on saline—alkali soil was analyzed. The results showed that the three composite materials had significant effects on the
desalination and structural improvement of the saline—alkali soil. The optimal combination was A;B,Cs, and the amounts of A, B, and C
were 60, 2 and 0.1 g- kg™, respectively. Compared with the control, the volume of the leaching solution was reduced by 14.22% and the
ratio of soil sodium adsorption was reduced by 30.43%. Moreover, the content of soil aggregates increased by 24.45 percent point. In
conclusion, the application of the three composite materials could improve the chemical properties and structure of the saline—alkali soil.

Keywords: saline—alkali soil; pH; sodium adsorption ratio(SAR ); water soluble salt content; composite materials
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Figure 1 The equipment of soil column leaching experiment

1.3 iR¥ig It

R R I IE A BT, g0 s B o3 A, B R
MR . A = PR =K IE AR, R
AR AL T A AR ER AL A R
fEH A o U5 =R W w8 (A) | eloPE A
(B) FIE A TR , 76 PR ZH LA A IF 5 P2 LA |
2 A 0 = A7 BT 5 T 1 H s in 20,40,
60 g, B M =D/ M T3 T i 2.6.10
g, C 1Y = FH & /K - 8 T 50 T = s i 0.025 .
0.050.0.100 go  PAA S I0ATATT 4 6} By Ak R A A XoF BR
(CK), 210 bPE(F 1 .382) , A3 E R

MR 25 MRS AR KT S 3t 5 mm 07 Y
THOR AW E T AN E AN EEE R
AP (442,05 em JE) , FRIUEWME B 5T
PR AT K5 2 H K R 60% , 4% BATFEE IR T
CE 1 A IS A MR RN . YO )
FE A 200 mL 25 817K, 5O 3 h e AR -4
(124 WKW . ORI e B A OB AR T A

http://www.aed.org.cn



o O e Ly ey RO N o R € N

2020594

xR ZMHBHHFME (g kg )

Table 1 The quantity of the three materials(g+kg™" soil)

o) Hﬁﬁ@ﬁﬁ% dﬁlifi!’r%“*ﬁﬁ? Eﬁ??ﬂﬂ
No. Desulfurization Modified humic Polymer material
gypsum(A) acid(B) (C)
1 20 2 0.025
2 40 6 0.050
3 60 10 0.100
*2 SREVRAERE
Table 2 The material amount of each treatment
fb3m HEUI?IEE %’ Eﬂt&%*ﬁ@ﬁ' %57‘?4%‘*4.
Treatments Desulfurization Modified humic Polymer material
gypsum(A) acid(B) (€)
CK 0 0 0
T1 A, B, Ci
T2 A, B, C,
T3 A, Bs Cs
T4 A, B, C,
TS5 A, B. Cs
T6 A, Bs C,
T7 As B, Cs
T8 As B. C,
T9 As Bs Ci

SRIEI , IS KR 2 2 60% CR R R 15D
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IR WG B < IRV VR AR FROR P 3t 6 ELE 0 5 s pH
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B 55—
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Figure 2 The effect of different material combinations on the volume of leaching solution

— 721 —



KU FREMEFHR-E375 - F 58

B K BRI SRR I ZU AR 1R Y A
A1 bl TR R T 0.25 mm A B AR S kb &
SR A P R TS RS R 2 . BAM
R X IhR I R - K R T 1 AT SR A T i 1 2 i) A
K3, 5CKARL, BnE &R &S (T1~T9),
LR - 98 A B A 4 28 27.329%0~53.83% , HoH T3
- A SRR R R R K (P<0.05) . FR W] —Fl b4}
(VR TN BE A TE IR 5 6 - S 1A AR B T e
2.3 AEMEIAE TR G 1% pH B RN

pH J& £ 6 1 48 1) T AL AR A, AR b 2 R
R IR TG o B 4 R T AR ER B 1
eI [ RRE A X i 6 458 pH 5200
55 CKAHEL SN A R A A 5 608 281 pH
{E B 0.01~0.66 57, Horf T1 X 11 pH AERAIC
R R B 2 (P<0.05)
24 AEMBAENT LEKRERSENT N

o RS RS R R B EEA
-, v A AE TR . WINE MR IR £
b FRER B A 1 A A A PR ER SR AR LR 5. 5 CK

L 4 B 5L

FH B, £5 Ab B ) 4= ek sk i B 251 i T 0.02~
0.04 4 E 43 15, ELIR J5 R0 A 38 v /K s 1k 5 s
R = 9 ke DIIIE=S D)/ <E 08
2.5 AEF#IE & T L TR EE (SAR) B9S2

- SR B A S R AR B R R
PH 25 7% = 38 0ORH T R AR A) A B A e () 2 A . R
- 58 SAR {ELZE TN IS [R) A RHEL A5 bk I 1) 728 Ak e 3
WiE 6 Frn , 5 CK A EE , T1~TO Eh i 1+ 3% SAR {E 4 &
TR R T 8K (P<0.05) , 43 BIFEAR T
39.13% . 47.83% . 30.43% . 34.78% . 26.09% . 17.39%
30.43% .60.78% .43.48% , 3¢ B} — F b4 B} 1) 52 45 it
FiE 0 B A% £6 B 1 39 19 SAR {8, JL v T8 X B A% 1 13
SAR {H AR o
3 3T

- R OK i T 3% A 3 UKL A R S AL R Y
M) 240 KR AN (R4 R I A R AR R A 7 1E 28
OYMT(HE3) o b el X R A - $98 I8k 7 YW 25 5% i)
FIH R>Ry>R, HIBLB A E 5 050 JE AR R % 7K 43

60T ,
a a a
< _I_ a a
X L ‘
%, 50 a —} iL
- a a
Gz ) = 11
2 by,
® % 300
= =201
7
é 101
07 ¢k Tl ™ T3 T4 T5 T6 T7 T8 T9
Kb P Treatments

B3 AE#HHHAEI L EKREEARTEENZ M

Figure 3 The effect of different material combinations on the content of soil water—stable aggregates
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Figure 4 The effect of different material combinations on pH value of leached saline-alkali soil
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Figure 5 The effect of different material combinations on water soluble salt content in saline-alkali soils
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Figure 6 The effect of different material combinations on SAR values of saline—alkali soils
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Table 3 The orthogonal analysis of physical properties of

saline—alkali soils

FH o ?;rﬁﬁg&fﬁﬂ iﬁém%ﬁ_x@%
Homs e leaching volume The content of soil aggregate
A B C A B C
K 1126 1406 1436 117 117 114
K 1121 1118 1134 127 125 117
K 1115 1129 1083 137 139 150
ky 37533 468.67 478.67  39.00  39.00  38.00
ks 373.67 372.67 378.00 4233  41.67  39.00
ks 371.67 37633 361.00 45.67 4633  50.00
We2EZR 360 9600 117.67  6.67 7.33 12.00
FWIF C>A>B C>B>A
K- A, B, Cs As B, Cs
edi AsB.Cs AsBsCs

R, e AR I . T3 A, PRI AR R S — BRI,
AEAS -5 T P A Bl A SR M R A R BV Al o 3
ARLZS F T B
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Table 4 The orthogonal analysis of chemical properties of

saline—alkali soils

N KPR AR EHSAR
A (KM AR fH

15 H . Water soluble The SAR value
S The pH value of soil .

Items salt content of soil

A B C A B € A B C
K 213 217 217 0.093 0.114 0.126 42 44 4.6
K 222 218 21.8 0.119 0.114 0.105 50 3.7 3.5
K 223 223 223 0.140 0.124 0.121 37 48 49
ks 7.10 7.23 7.23 0.030 0.037 0.042 14 15 15
ks 740 727 727 0.040 0.038 0035 1.7 12 12
ks 743 743 743 0050 0041 0040 12 16 16

MeZZR 033 020 020 0.020 0.004 0.007 0.5 04 04

F Uiy A>B=C A>C>B A>B=C

A¥E A B G A B G A B G

A ABC, AiBiCs AsB.C:
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