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Effects of Straw and Aluminum Sulfate on the Adsorption of
Humic Acids on Soda Saline-alkali Soil
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Sustainable Utilization of Soil Resources in Jilin Commodity Grain Base, Changchun 130118)
Abstract: Aluminum sulfate improver has a good effect on reducing the pH of soda saline and alkaline soil
and promoting soil colloidal condensation and organic carbon accumulation. In order to reveal the effect of
aluminum sulfate improver on the carbon sequestration performance of soda saline-alkali soil under straw
returning conditions, the adsorption performance of saline-alkaline soil on humic acid was studied after
adding straw and aluminum sulfate and culturing for 300 days under constant temperature conditions. The
results showed that in the adsorption kinetics of humic acid, under the different addition conditions of straw
and aluminum sulfate, the adsorption of humic acid by saline-alkali soil reached the equilibrium of the quasi-
second-order kinetic equation at 120 min, R*. The highest value (0.936). Both the Langmuir equation and the
Freundlich equation can better fit the isothermal adsorption of humic acid by saline-alkaline soil. Under the
condition of adding the same proportion of corn stover, the maximum adsorption amount obtained by the
Langmuir equation was 69.335, 42.830, 40.498 and 42.593 mg/g. respectively. Under the condition of adding
the same proportion of aluminum sulfate improver, the maximum adsorption amounts were 21.358, 32.647,
69.335, 49.232, 62.375 and 42.830 mg/g, respectively.
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S; Al 13.763 3.73E—6 0.9929 1.836 0.104 0.9355
S; Al 17.743 5.48E—6 0.9983 1.654 0.074 0.9571
S; Al 26.072 1.08E—6 0.9955 1.288 0.022 0.9669
S; Al 41.698 3.46E—6 0.9908 1.117 0.009 0.9805
S; Al 42.750 2.43E—6 0.9859 1.089 0.007 0.9755
Ss Al 42.830 2.21E—6 0.9850 1.086 0.007 0.9741
Si Al 16.189 1.14E—5 0.9846 1.527 0.039 0.9582
Sio Al 25.300 1.42E—6 0.9958 1.254 0.017 0.9709
Sio Alpg 40.498 4A4TE—7 0.9962 1.027 0.005 0.9817
S Al 30.003 6.16E—7 0.9952 1.066 0.006 0.9802
S Alg 36.321 4.31E—7 0.9902 1.109 0.009 0.9710
Sio Al 34.672 2.66E—7 0.9892 1.122 0.009 0.9663
Si5 Al 21.358 6.21E—6 0.9985 1.478 0.043 0.9697
Sis Al 32.647 2.83E—6 0.9896 1.156 0.010 0.9761
Sis Algg 32.403 3.54E—7 0.9900 1.134 0.010 0.9669
Sis Al 37.360 8.63E—7 0.9904 1.102 0.008 0.9743
Sis Al 38.366 7.12E—7 0.9914 1.084 0.007 0.9758
Sis Aly, 42.593 1.42E—6 0.9911 1.076 0.007 0.9794
R4 RwBHEC 7 mg/L
Ab B 470.5 mg/L 625.6 mg/L 731.9 mg/L 903.1 mg/L 1275.6 mg/L.  1704.3 mg/L. 1929.7 mg/L
S, Al, 0.9999 0.9999 0.9998 0.9998 0.9997 0.9997 0.9996
So Al 0.9999 0.9999 0.9999 0.9999 0.9999 0.9998 0.9998
Sy Algg 0.9995 0.9994 0.9936 0.9921 0.9889 0.9852 0.9833
Sy Al 0.9995 0.9989 0.9987 0.9984 0.9977 0.9970 0.9966
So Al g 0.9983 0.9977 0.9973 0.9967 0.9954 0.9938 0.9930
S, Al 0.9995 0.9993 0.9992 0.9990 0.9986 0.9982 0.9979
S; Al 0.9982 0.9976 0.9972 0.9966 0.9952 0.9936 0.9928
S; Algy 0.9974 0.9965 0.9960 0.9950 0.9930 0.9907 0.9895
S; Algg 0.9994 0.9993 0.9992 0.9990 0.9986 0.9981 0.9979
S; Al 0.9983 0.9978 0.9974 0.9968 0.9956 0.9941 0.9933
S; Al 0.9989 0.9986 0.9983 0.9980 0.9971 0.9962 0.9999
S; Alsy 0.9946 0.9929 0.9983 0.9980 0.9971 0.9962 0.9999
S Al 0.9993 0.9991 0.9917 0.9898 0.9856 0.9809 0.9784
S Al 0.9997 0.9997 0.9998 0.9987 0.9981 0.9975 0.9972
Sio Algg 0.9997 0.9996 0.9996 0.9995 0.9994 0.9992 0.9991
S Al 0.9997 0.9997 0.9995 0.9994 0.9992 0.9989 0.9988
Sio Al 0.9998 0.9998 0.9996 0.9996 0.9994 0.9992 0.9991
S Aly 0.9997 0.9996 0.9998 0.9997 0.9996 0.9995 0.9994
Sis Al 0.9986 0.9996 0.9954 0.9944 0.9921 0.9895 0.9881
Sis Al 0.9998 0.9982 0.9979 0.9974 0.9964 0.9952 0.9945
Sis Alpg 0.9996 0.9997 0.9997 0.9996 0.9995 0.9993 0.9993
Sis Al 0.9996 0.9994 0.9993 0.9992 0.9989 0.9985 0.9993
Sis Al 0.9993 0.9995 0.9994 0.9993 0.9990 0.9987 0.9986
Sis Al 0.9993 0.9991 0.9989 0.9987 0.9981 0.9975 0.9972




314

KRR R

%33 &

3 85w

(1) A £ B T T 56 R W2 B 3l g = v W Y A

120 min B 7] DLk 2] 5F 47, £ 0~ 20 min B P
N 5120 min Z J5 M8 N . FHHE 98 12 07 #E 4L
E W I Bh 2 R A L R H A (0.936)

(2 155 N B r B Xk 8 5 2 ) R i

5 T B R AT) G VA 2 PR 348 R L TR B et i T 1% 22 5 ] Lang-
muir 7 FEF Freundlich 77 23 0] LT I 30L&

(3D T B = %o J65 58 1R 149 W BT o, T LA H T8

BAL TR B3 o4 1791 0.8 D0 I, MR e K 5 T R K AR 45 T
BEORT 5 00 g B B A A 25 S o BT DL ER I R OK
FEAF 5% HRREE B R 0.8 0 A AN Fh e - 1 i 58
P W% P8 BE e o 3 31 R 4 Y [ s A E

SE 0k

[1]

[2]

[3]

[4]

[5]

[6]

[7]

[8]

[9]

[10]

[11]

[12]

[13]

X 22 A T AR AN SRR B A AR Y B
BOR AT bRl K224k, 2012, 34(3) £ 237-241.
A VT 1588 A BT S5 T R A i A L A IR
fH M F 7k R LT ). o [ K B A7, 2018(2) :54-59.
Al-KarakiGhazi N, Al-Omoush M. Wheat response to
phosphogypsum and mycorrhizal fungi in alkaline soil
[J].Journal of Plant Nutrition,2002,25(4) :873-883.
BROJSERR W A, 75 55 55 0 BCT DV AR R B AR
BTSSR [ ]. R4 . 2017, 48(1) : 236-242.
Wang S J, Chen Q, Li Y, et al. Research on saline-al-
kali soil amelioration with FGD gypsum[]J]. Resources,
Conservation and Recling,2017,121(6) :82-92.
KR FE T, W A LA R S A A I X - g Ak
P T IR R A S (). K R AR R Y L 2018,
25(1) :92-98.
Eldor A P. The nature and dynamics of soil organic mat-
ter: Plant inputs. microbial transformations, and or-
ganic matter stabilization[ J]. Soil Biology and Biochem-
istry,2016,98:109-126.
FRSCA B, 22 R 55 AN R PR % AR 7 2 Rk H
o JBS R R I B R Ay RSO AR [T ] b B A S AR AR
2017,25(2) :188-199.

Cristian U, Maria P S, Mauricio E. et al. Surfactant
properties of humic acids extracted from volcanic soils
and their applicability in mineral flotation processs[]J].
Journal of Environmental Mangement, 2018, 227 (12) .
117-123.

Y AR 22, R R B RR 48 1 X IR AT R
Bt L BE I A SO B AR Y 5w [ ]k AR R AR R
2008,39(5):1120-1125.

L B B R AR N R AT AR A R S R PR
WEFELT K 2 AR FF 24 . 2006 20(4) :50-53.

X =2 3 it R 0 S R O R e IR AR L) . R eE R

1996,27(2) :76-78.

Gizachew T G, Thomas K, Lars ] M, et al. Short-

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

(28]

[29]

term effects of loosening and incorporation of straw
slurry into the upper subsoil on soil physical properties
and crop yield[J]. Soil and Tilage Research,2018,184
(12):62-67.

R Il B 2 X B, AR R R R S i 4 R AT
AR A A PR KA ML L E A R s L]k +
PRFE2E4,2015,29(4) : 284-288.

BT S R R R A G W N T B TR Y % Y A A T
FELD] KA AR K2, 2014,

Davidson E A, Verchot L. V, Cattanio ] H, et al.
Effect of soil water content on soil respiration in forests
and cattle pastures of eastern A-mazonial[ ] ]. Biogeo-
chemistry,2000,48:53-69.

MR 4 M 2 e i Wk % L A5 K A3 0] - R R A 5
BLELL) ] A 25 %441 . 2003, 23(5) : 972-978.

Fe 505, T, 7 [0, 55 FORFEFFE % o 72 P OB
A AR 1) 2H BRI 5 R B 5 () ). - 24 4. 200643 (3)
443-451.

HKHRIH . Fokin A D.AE Y H% FF 0 75 42 3 b 43 ff #0055 4k
A G L] AE 8 57 5 M2 . 1994 (1) 1 27-38.
Feng X, Simpson A J, Simpson M ]J. Chemical and
mineralogical controls on humic acid sorption to clay
mineral surfaces[ J]. Organic Geochemistry, 2005, 36:
1553-1566.

R, 505, 0K At AL 1 HE K - R k2 A R
VAW B figp W8 K G ma R R A A LD ). SR S AL R
2013,33(5):1332-1340.

Arnarson T S, Keli R G. Meehanisms of pore water
organic matter adsorption to montmorillonite[ J]. Ma-
rine Chemistry,2007,7:309-320.

R e R T R R 45 WS I X IR AT Fh A AL
B 20 s s ma [ D] A 2 - 35 pofell K%, 2015.
Limousin G, Gaudet J P, Charlet L, et al. Sorption i-
sotherms: A review on physical bases, modeling and
measurement[ J]. Applied Geoehemistry,2007,22(2) :
249-275.

R, RS2 R, S5 A G ML REXT Ph™ A % B
PELT T A M FREERL 27241, 201736 (9) : 1858-1867.
Febrianto J, Kosasih A N, Sunarso J. et al. Equilibri-
um and kinetic studies in adsorption of heavy metals
using biosorbent: A summary of recent studies[J].
Journal of Hazardous Materials,2009,162(2) :616-645.
Nguyen C, Do D D. The Dbinin-radushkevich equation
and the underling microscopic adsorption description
[J]. Carbon,2001,39(9):1327-1336.

Chen H. Dai G. Zhao J. et al. Removal of copper(I)
ions by a biosorbent: Cinnamomum camphora leaves
powder[ J]. Journal of Hazardous Material, 2010, 177
(1/3):228-236.

AL R POE L B S 20 A R R B R R A 4 U B
T/ R R Py R B A7 AE R )] SR B R A,
2013,34(11):4341-4348.



