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Abstract: Decarbonization gasification slag is a porous solid waste obtained by flotation extraction of residual carbon from
coal gasification slag. At present, it is generally used to produce decarbonization gasification slag—based soil conditioner for soil
improvement to achieve waste reuse. In order to study effects of decarbonized gasification slag—based soil conditioner on soil
properties and growth of forage grass, in this study, using field plot test, and soil nutrients, taking Leymus chinensis as the indicate
crop, five appication levels of decarbonized gasification slag—based soil conditioner such as 0(CK), 15(SF1), 30(SF2), 60(SF3),
and 120 t/ha(SF4) were set, and physical and chemical properties of sandy soil, physiological and biochemical indexes and
quality of Leymus chinensis were analyzed. The results showed that decarbonized gasification slag—-based soil conditioner could
effectively improve soil nutrient supply capacity, the contents of soil organic matter, alkaline hydrolyzed nitrogen, and available
phosphorus in soil of the treatments with addition of decarbonized gasification slag—based soil conditioner increased by 8.95% -
76.96% , 4.95%-46.59%, and 5.80%-105.80% compared to those in CK, respectively. The contents of soil organic matter,
alkaline hydrolyzed nitrogen, and available phosphorus in the treatment SF4 were significantly higher than those in other
treatments. Compared to CK, the aboveground biomass and the plant height at maturity stage of Leymus chinensis in the treatments
with addition of decarbonized gasification slag-based soil conditioner increased by 31.52%-113.16% and 7.10%-28.90%,

respectively. The contents of crude protein and crude fat of Leymus chinensis in the additon treatments increased by 29.26 %

I %5 B #8 :2024-06-12
T E P04 b T A A R WA RE ) ST H (SMDZ-2022CX-4) 5 {5 & A 0F & 81 (2022YFF1300802) ; [ 5 1[4 48 B2 3t
&I H (42267071) 5 BEVY 44 2 i 1 Hb BT A 551 H (2023-12) 5 B 74 44 75 48 QBT 141 BA330 H (2023-63) 5 BTG 4 B AR BB 51 5 £ 53
(2024ZC-YYDP-58)
YE & B v AR5 2 (1985-) , 5 HOR 8 P, i G TR D, 2 8 Ao o 0 et R A
BIEMEH 2 R(1986-), 53 BRVGMIAR N, 308, 11, 22 =R 22 511 1 A S AL R T 58 T4 o
.52.



2R i S A R A A T e R R A 5 ) 3 3R 40 RS R AR K R

-64.36% and 8.74%-24.84%, respectively. The increase rate of the indexes in the treatment SF4 was the highest, and the

contents of crude protein and crude fat reached to 73.70 and 117.10 g/kg. In conclusion, the treatment SF4 could not only

significantly regulate the effectiveness of soil nutrients, but also promote the effective accumulation of biomass of Leymus

chinensis in sand land, therefore, it was the best application levle of decarbonized gasification slag—based soil conditioner.
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Tab.1 Basic properties of decarbonized gasification slag—based soil conditioner and sandy soil

. . HHLBT/ e L/ AR/ A/
N j— /X 0
LY/BLNEIN ﬁi/g KEIREK/ % 1'%. |§K121§//70 (g/kg) (mg/kg) (mg/kg)  (mg/kg)
. (g/cm?) Microaggre . pH . i ;
Physical property . Large cluster Organic Alkaline hydro- Available  Available
Bulk density gate . .
matter lyzable nitrogen phosphorus  potassium
It e A i - 39 0] 2 i) 51 0.65 67.8 32.2 230.17 7.24 138.32 46.92 2 160.00
Decarbonized gasification slag—
based soil conditioner
Kb+ Sandy soil 1.52 1.11 8.32 6.36 1.52 35.00
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Tab.2 Soil nutrient content ananlysis under
different treatments

fb LR/ A A/ AR/ BB/
Treat- (g/kg) (mg/kg) (mg/kg) (mg/kg)
. Alkaline hydro-  Available  Available po-
ment Organic matter . .
lyzable nitrogen phosphorus tassium

CK  4.4740.02d 5.864+0.06d 1.3840.02d 34.67+0.88b
SF1  3.4640.06e  4.904+0.09¢ 1.46+0.02d 35.00£1.15b
SF2  4.874£0.04c  6.1540.06c 1.81£0.03c 34.67£0.67b
SF3  5.9240.02b  7.0540.05b  2.2940.06b 33.33£0.33b
SF4  7.914£0.06a  8.5940.07a 2.84+0.03a 38.67£0.33a

1 AR R NG PR R TE P<<0.05KF L 22 5 2, # 3,
Note: Different lowercase letters in each column indicated sig-
nificant differences(P<C0.05). The same as Tab.3.
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Different small letters indicated that there were significant differences among treatments in different periods(P<<0.05). The same as Fig.3,4
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Fig.1 Analysis of Leymus chinensis plant height under different treatments
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Fig.2 Analysis of aboveground and underground fresh weight of Leymus chinensis under different treatments
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Fig.3 Analysis of chlorophyll content of Leymus
chinensis under different treatments
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Tab.3 Analysis of nutritional quality indexes of Leymus chinensis under different treatments g/kg

Ab 3 HEA HHLIR W HLLT 4 K5 U RV RES AR S PR P o < 21 4
Treatment Crude protein Crude fat Crude fiber Crude ash Neutral detergent fiber Acid detergent fiber

CK 44.84+0.37d 93.80+3.06¢ 300.70£0.31b 276.07+2.47b 675.331+2.84a 418.10+0.26b
SF1 38.85+0.17e 110.20+3.23ab 326.43+3.25a 391.10+5.86a 672.50+£1.79a 415.10£0.23¢
SF2 65.97+0.44b 108.97+4.53ab 299.73+0.61b 190.50+1.06¢ 654.53+2.24b 414.07+1.03¢
SF3 57.96+0.08¢c 102.0040.46bc 306.20+3.43b 257.50+1.27¢ 654.53+2.81b 419.83+0.38a
SF4 73.70+0.21a 117.1043.29a 305.97+3.44b 212.47+1.07d 651.43+2.05b 401.60+0.23d
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A BRI R 43 B B AE AR B 3 22 R (P<<0.05) ,SF1
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Wi 5 - 9 9] L o) 550 e o ) 3, S FOMLIK 4y B i
SRR

16 P kA AR 4 D, AR 3T LA
CK Fll SF1 &b B rp g vh PR PRI 27 2 & e B 5 | T
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3.18%0 1 3.67% o MIENKKFE , 25 b 1Y o Mk Bk %
o 4k & B 4R T 650.00 g/kg, HPE TR I AT 4k G &
it I 2 I R A S 3R R 4 0 R Y 88 T
WA . TERRME VR IR 4T 4 & & 0 1, A A B
B4 h #E 400.00 g/kg 2247, % 1t AN e BIIE 43 50
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3 ik 5 it
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B o T W - S B L T RE 4R 75 20 M
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- 3G AL RN AL SR A3 R AR Ak ROIR T
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Ft,SF2 . SF3 I SF4 4b #H Y + 845 HLE & & 1L CK
N 8.95% .32.44 % F176.96 % , i fif 4 & & H CK
53 80 4.95% .20.31% F146.59% , A R & &
43 B CK 34 m 31.16 %6 . 65.94% H1105.80% . +
B ML B a5 B R A A O AR B 5
67 FH % 058 Atk A e AR A il L T AR R A AL BT Y
P M A3 L S A TR R AT LA R T R R TR
BLJT , f 2 5 B0 4 HE A HIL I 1Y) B 4 et Sh 4L,
Tih JFEY 58 e A Ak s S5 R 4 00 T DU AR T R Y
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AN I AR A B PR, LR AT R MBI R .
X2 WA Ak T R A i 1) B AR 0 v R B i
ol 2 A LA R 2 SR bk 3 o 9 Y 4 3 rp Y
A R ) A AR A A R U e E
R AR B 1T AT T AR A TR R 2 4R T 4
R A, X AR AE A — 3
AR AR AR 7 g S b DT S Rl A
PEAERLFARYE . FER S I, AT LU B, F bR
.57.



W PG 4l Bl 2 2024 4R 55 52 445 5 1

E6—7 Ak T B B 7 A Z )5, 3 bk
AT, E 8 H MR b 9 H K, — i 2 A Bk
A6 RVD R X 2 e 7 ] R R A A A AR
PR i BEACOR B T, 250k v i 3 SR TR R S
PR AR AN, 5 — 5 R R A T O iR AR
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oz HECrpy [ Gk B 23 B 3 M (B 2% (2022 45
33D ) b 2 F A DG SR AR A, RIS R
HHS®E N0 g/kg, LG & &~ 20 g/kg, tH£F
4y 340 g/kg, HL K 43 0 80 g/kg, " 11 ¥k Wk £F 4 h
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