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Effect of Power Plant Flue Gas Desulfurization Gypsum on Saturated Hydraulic Conductivity of Heavy Soda—
Saline Soil Using Lysismeter

LIANG Long', ZHANG Qiang®", WANG Bin?, HUANG Gao—-jian®

(1.School of Biological Engineering, Shanxi University, Taiyuan 030006, China; 2.Institute of Agricultural Environment and Resources,
Shanxi Academy of Agricultural Sciences, Taiyuan 030006, China )

Abstract: In this paper, we applied soil column simulation method to study the effect of power plant flue gas desulfurization gypsum on satu—
rated hydraulic conductivity of heavy soda—saline soil in the Datong basin of Shanxi Province. The amount of desulfurization gypsum was 15,
30 t-hm™ and 60 t-hm™. The results showed that different amount of desulphurization gypsum all could significantly improve the saturated
hydraulic conductivity of heavy soda—saline soil; especially, the increase of saturated hydraulic conductivity in different soil layers appeared
in a descending order as 0~10 cm>10~20 ¢cm>20~40 cm; further, with the depth of the soil layer the rate and efficiency of saturated hydraulic
conductivity reduced gradually. There was no significant correlation between the saturated hydraulic conductivity and the application amount
of desulphurization gypsum (P>0.05). Considering the economic perspective, the best application amount of desulphurization gypsum was 30
t-hm™

Keywords: desulphurization gypsum; saturated hydraulic conductivity; heavy soda—saline soil
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Figure 1 Soil-column diagram

IR L BRI R 40 em, WA 1 7R
1.2 X596 TR AR IR L MR

T FEA TR PEAR I 1

SEgS AR A A R I T ORI T
153 R CaS0,-2H,0,pH {2 8.31, 42455 30.74 %,
KAt 47 %, LT 1.24 %, 2% 0.04 % , 41
0.13 %, 24 0.05 %.
1.3 IREHR

RIS 4 LB (D)X ORI E ), (2)
JRBRATE 15 t-hm™, (3) B A E 30 t-hm?, (4) 6
A8 60 t-hm™, 3% 6 IREL . H ML AF R TR
AR 3, IRAT A S LN 0~5 cm
TR It IR A o Bt AR A 8 1) A A 1
W B LA K . FZE K e, i T IR
PREFRIPIRAS . RERE 1 AT R4, R T 432
FE,0~10,10~20 .20~40 cm 3 3 2 B 20 3 IREH,
JEH 3 K EHE

- IESEAR PR I - IR AL AR
1l AR AN - KRR A BH S T ac e sc bk
BRI e s s - 3 R FH A ) s 4
pH {E R AR T (K e 1:2.5) ,EC SR
S E (LK R 1:5),
1.4 0fSKENEFE

TR AR I AE < 38 ) e——AE = SN IR T
AR R A I IR AK T 24 h, IRIKEFELRRRK
-5 T)_F FF55 0K 20 ) B i 1. ¢
U S (DR 2R TG B L 7E L IEE 1 ANES 3
J1 3 AN S A B0, P RS 5, 7™ Bl 42 1
Y NS S e A N (B2 A& o o TR A T
100 mL BEAFREE o ] 187 )28 218 70 Aok, 7K T HL R

1 il e B R
Table 1 Physical and chemical properties of the soil

. + JZIRPE Soil depth/em
FEh5 index
0~10 10~20 20~30 30~40
pH {E(1:2.5) 10.12 10.06 10.07 10.03
B SR EC(1:5)/ms - cm™ 445 2.81 2.13 2.85
WiALE ESP/% 51.8 48.2 48.0 44.6
BHE]F22 i CEC/emol -kg™ 38.6 25.0 29.0 37.0
A HLF Organic matter content/g- kg™ 2.90 3.21 3.29 3.11
4% Total N/% 0.019 0.018 0.025 0.026
A% Olsen P/mg kg™ 16.7 15.1 16.8 16.2
HRER Available K/mg-kg™ 95 92 81 127
%Y H Soil bulk density/g:cm™ 1.72 1.64 1.59 1.66
10 CHuF1- 57k % Saturated hydraulic conductivity at 10 C/cm+h™ 0.10 0.05 0.07 0.01
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Figure 2 Saturated hydraulic conductivity distribution

40t

in profiles of saline—sodic soil
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Figure 3 Saturated hydraulic conductivity changing

with time in 0~10 cm soil
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Figure 4 Saturated hydraulic conductivity changing
with time in 10~20 cm soil
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Figure 5 Saturated hydraulic conductivity changing
with time in 20~40 ¢m soil

£ 90 d Ay BT (R IR R T as it
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M2 PR DIEH, 7E 0~10 ecm )2, 765 A
WA A E 30 d Ay, it 15 t-hm™ 1 30 t-
hm? (IR K25 3R B3 7E i A LR 8 90 d
PR, it &k 30 t-hm™ F1 60 t-hm™ [ 4f A1 7K
FEFRDE A 10~20 cm + 20, 7EHE ARG A
30 d Fy B, it B 3k OCCK) AT 15 t-hm™ (4R RIS
KGRI 1E 20~40 em + 2, 7R ARG A
B 30 d e, it F 4 0(CK) 15 t-hm™ 1 30 ¢
hm? IR K25 3R B3 7E i A LR 60 d
FRHEE, ik 15 t-hm™ F1 30 t-hm™ H1 60 t-hm™
PPN Gk Fe 22 RN B 2, it FH 5o O(CK) T 15 ¢-
hm™ PRI K 22 R B 25 78t AR A8 90 d
B, it R 30 t-hm™ A1 60 t-hm™ AT 7K
RESARE, MEAEN 30 t-hm™ Al 15 t-hm™ (91
TR T X UL IR 5 0 322 13
TRLRN 7K R 2 TR L R iR i, W5 )2
SN A L R R KA 5 24 it FH A A 30 t-hm
B AR ACR Z 022 AN 3, BT AR A B () 48
DRI 24 30 t-hm?,

ST ER A AR AN K R S R A R it
Z RIS R U 3 Tom .

MFE 3 AT LUE Y RN T S R A Sk R
S E A B i LA 7ERZ 0~10 em HJiR)Z 20~
40 em 12 HNE A 30 d B 5L I E A 6 G & (P<
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Table 2 Effects of desulphurization gypsum on saturated hydraulic conductivity of heavy soda—saline soil

TR KE fem b

EA7AY Ny~ =R -2
HJZBE Jem JBBRATE /t-hm 204 60 90

0~10 0 0.04+0.0123 ¢ 0.02+0.005 8 d 0.02+0.0033 ¢
15 0.14+0.0122b 0.52+0.0361c¢ 4.60+0.0503 b
30 0.15+0.0058 b 0.63+0.0451b 5.00+0.0200 a
60 024+0.0153 a 0.82+0.0379a 5.05+0.0404 a
10~20 0 0.04+0.0153 ¢ 0.02+0.005 8 d 0.02+£0.0100d
15 0.06 £0.0146 ¢ 0.07 £0.008 8 ¢ 0.08 £0.0152¢
30 0.18+0.0151 a 0.21 £0.008 5 a 0.28+0.0143 a
60 0.11+0.0100b 0.12+0.0051b 0.16 £0.020 8 b
20~40 0 0.04+0.0152b 0.03+0.0252b 0.02+0.005 8 ¢
15 0.05+0.0163b 0.08 +0.024 3 ab 0.06 +0.0146 b
30 0.06 £0.0115hb 0.11+0.0147 a 0.07 £ 0.005 7 ab
60 0.10+0.0123 a 0.12+0.0115a 0.09+0.0152a

T : RIS NG PR R A BRI 25 5 .25 (P<0.05 ).
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Table 3 The relationship between saturated hydraulic conductivity
of heavy soda—saline soil and application amount of
desulphurization gypsum

R 30d 60 d 90 d
oMo OMRR¥ P OHIRRM P OHIRFRMC P
0~10 0952 0048 0908  0.092 0722 0278
10~20 0494 0506 0536 0464 0553 0447
20~40 0986 0014 0898 0102 0932  0.068

0.05), [BIHAHTRM, —FHATHIT—RREOC R
£ro 0~10 em )3 30 d FHEIAIFIKR (y)) S B
Bt A (o) B [R5 7R

y,=0.000 046x+0.063 9 (R*=0.91,P<0.05) (3)

20~40 em + )2 30 d AR (y,) 5 AR
A B it A Coo ) R T T 7R R

¥,=0.000 015x+0.037 6 (R*=0.97,P<0.05) (4)

3 it

AR A B AEEA 0~10 em 2 13EH, PK)G,
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R g B2 0B, AT B 26 - A LR, S 3 RIS
IKPEREARIS L, o — 5 T RS R B 2R S 1 38
R 3 00, B m v 38 S R R S R
L 1) 8 2R 1 0 0 DT SRR A R E M L DA T 4
15 - T U R T AR R 02N IR A B Y R 2 S
P BRI R R DRI, A AT DU AL
HHE = AT R fE R IR A KR X 5 Oster 12
Armstrong SEPGAFIT 45 FAH—2

T A 8 00 RN 3 KRR B ARG, 7
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