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Abstract

In this experiment, the effects of different application dosages of silica slag conditioner on soil
bulk density, soil aggregates, field water capacity and other soil physical properties were studied.
A total of five silica slag application levels CK, Si1, Si2, Si3 and Si4 were designed, with application
dosage of 0, 10, 20, 30 and 50 kg (SiOz)/mu respectively. The results showed that Si4 treatment of
soil bulk density was 1.34 g/cm3, significantly better than other treatments in reducing soil bulk
density, and better than CK treatment. Sil treatment was significantly better than other treat-
ments in terms of >0.25 mm water-stable aggregate content and average weight diameter (P <
0.05), but there was no significant difference in other treatments. The results of soil field water
holding capacity were consistent with the soil bulk density, and Si4 treatment was significantly
better than other treatments and better improved than CK treatment. The application of silica re-
sidue conditioner has significant effect on soil physical properties and has positive effect on soil
structure. In summary, under the conditions of this experiment, Si4 treatment, namely SiO; 50 kg
per mu, had the best comprehensive improvement effect on soil structure.
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1. 5|8

TR NSRRI AR A GRS A, (R BEE T RN D Tl A AR TS Q557 i
AW, EHERASON 1 H 2 R FASE (1] [2] [3]. $ETE R EAE A B SR U S 4
ty, S HROROKBUKEE DT, T LRI, SR, SOE RER D S RLIR ISR . FK B AR T
T BGA BRI P Y EEAR K5, 45 R AR 50 R BT e i IR aE n, K T R RKE
(4]0 ARHFECAE[STA DL, AU BT A B VR (68 T S 2R i 2t - S Bk o e R AR e i RS
B[O, FRTAMGE AN, R, ek RIS A, SR RIRERKAE . LK
SR T 5 MR BRI G OA L ARETE . SRIA L REESET A HLAC) X IR AL BT SN, AT SR
MIRCR[7]o TRENEAE AL AP R W i A e R ek 2 —, RS 5B . AT sm 412Ul
PR FEANAR [ HRAER AR . R AR TR ZR BT, k. BRSEE TR E IR,
CL 24 2 T 557 8 [ 21 D 4k U B 2 0 50 DU R Te 2 AR (8] (9] BEAME TR i (E Rl i R 22 [10]
(117, IR AR LR 2 RBUNAE S — AP THAE I A R R A B R BRI /i, 32 i T 2H
UG AR SR I 45 2R [12] 0 A uRISHIE TEAE Bt 7 At e 75 2R, e Ak A 28 790 1 A [ e P 4
FEHXS Y PPER A i R AR, DASPIRE 9 ek T BE R RO o S HE T W FH SR BER S 4

2. MMEFHE
2.1. AR

PEAEY A, ARt 888, FEARHE N KRR, i, —BHIRE 350 g i, KB,
HESEIRAE T 0, PR 2 KA, HMAEEE T IUEAEEME, 6 HPIRI4S
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PR X B i Rl P 2 S, T AR EIE, AEFE /K& 500~600 mm. 56 HE A R 3 1T s X K
BURH M LB, Z XG0 E 10 SEDLE. HHEEARBAER: 2% T8 151 gk, H
ML & & 23.00 gkg, SESE 3.66 gkg, A& & 163.90 mg/kg KEMERES R 16.92 mg/kg, AR
P& 50.11 mgkg, pH N 7.77, &b 4.42 gkg, HRHER R 453.46 mgkg, HIEAE 141 (gem’), +
HEH (AR K& 25.07%. Sk B RDUNERE RIS s, LIREEEAL, fA7E— 2 ik,

BER IR AN R BRI RS, AT R AR 0IZ B R E &R A 5 R & AL R
Bl MRS N RICVRU PP ERORERIR 2450, BFEEMEZ A0, FHERRmRE
HAbH ). EERR I KRN 1 R .

Table 1. Main components and physical properties of test materials

=1L AR EER S KR RE

tkm  CPle LB 24 NIIGE

itz Si0%  ALOs% Fe,0:% CaO%  MgO% B mg om em¥lg B g/’ R K%
100 H
Amm | 42 0.25 0.88 0.1 2.06 80~97 7.6~8.1 0.17~0.21 44~47 9.44

2.2. AT

RIGAE 2019 £ 1 A3 6 AT, LB IR ErE R, RABENLIX A8, U6 A B &R i &40
%2 oo

Table 2. Test treatment and dosage

2. BB RERE

JOSi] CK Sil Si2 Si3 Si4

T 4lSi0, 5 (kg) 0 10 20 30 50

23. HERERNES

23.1. TIEAE

FERRE ARG, 7RI HhBE AL 2 ANREE S, A5 R FE A 200 em® 3R R4 0~20 cm +J2FF
dt, AE RIS A R . FanOGRIE, BANRE/NX “S” MRIEI 3 ASKAE R, BRAER B S
B PRI TN LR R R, fE 105 TR LT, RERREE.

2.3.2. THHEHFKE

FERRE R AGAT, EIREE HhBE LRI 2 ANRAE S, A SRR S 100 om® 3R R4 0~20 cm LJEFF
fts RIS SRAE 0~20 cm Bt . FWARGR)E, SEMAERNX “S7 ARIFEHL 3 ANKAE S, #ER B, fEENR
FIRR TR A2 0 53R TRk &5 &k, W B T ek &

2.3.3. THKRBHAREREHEEERONE
Fr5.00 g ZHFEEE 5 mm G0 L6E, BAAFEILERERNNER L2, BHRmE, FIEERE
% 20 min 5, &K, BN 10SCHRIBFEN, B8 8 h, FAMRMAFRFLE FRMT E. 15K T 0.25
mm KEEF R AR A P E R A
AR PHEEEE(MWD)=>" R xm,
b R NFERA R TIELR; m (0 < R)FRKAZNT R (MBI BRI R E[13].
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2.4. BUESTHT

RI6 $04% K Microsoft Excel 20105 SPSS 22 /T34 (4L FRAN Bt 40 7
3. ZRE5 5
3.1. FEEEELEN T RAEARIE

ARIGI E T At rk A E R HEZ(0~20 cm) FIERI R E, FilR)E a0 H - Eaf R an i 1
Fiim o LA iERE R AL FE N IR E I EIE 1.34~1.51 (g/em’)e MNASERER S5 HIEAEA L RP I LGN,
WA i rE S N, TR B AR R(P < 0.05), HH Si2. Si3. Sid AbHE IR E 45 CK AR R
8.65%- 9.56%LA K 11.13%, Xf L3545 5 o8 AU s AR I 0 Sid Ab B .
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Figure 1. Soil bulk density of 0~20 cm soil layer was treated with different amount of silicon application. (Different lower-
case letters indicate significant difference among different treatments (P < 0.05))

1. FEIEEZLET 020 cm TETERE. (ARLEEHFREAR/NEFERRIEREE(P <0.05) (TRE))

3.2. FEIMERELEN T RKREARGEEHERERIIFI

RIGLE RN 3 Frow, o] DUE H & A HE F>0.25 mm /K PE B RIARIUN: 5 CK A FEMLE, Si2. Si3.
Sid AbFEY PN, HLBE MR E R0, >0.25 mm ZKER P B SR AR H ] BEAIER /N, Sil 8 CK AL FIA 3 B 3 7%
FE(P <0.05)4 19.72%, Hi&me—# CK ALBE N A2 . /£ LI EE A RIS >0.25 mm /KE
PEFI SRR IR —50 KM FRE A Sil AbEE, H U2 Sid ab3E.

Table 3. The content and average weight diameter of stable aggregates were treated with different silicon application

3. TREEELETKRRMARGSERTHEEBER

Ak >0.25 mm K BZR 14(%) FHEEER
CK 18.11b 0.2581b
Sil 19.72a 0.2841a
Si2 16.99b 0.2429b
Si3 17.34b 0.2566b
Si4 17.68b 0.2582b
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3.3. AREIEREELE R R M E Rk ERRE

W 2 fros, AWK EE BB R R i, % R R KB B R P < 0.05). 1 Sil. Si2.
Si3. Si4 ALFEERER CK ACEEH A1 FEK I N, H IR H| B2 7KE(P < 0.05), 15 B it FH Ak v I 2 575 0] 1438
H [ FpK A R, Sid AFEAEL CK AP IR i i 2, B9 1 9.7%.
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Figure 2. Soil field water capacity of 0~10 cm soil layer was treated with different silicon application

E 2. FEMHEEELET 0~10 cm T EHIEAEEKE

4. WHLE54%ip

TR R LI A —, s L EES . NBYE[14], W LIEREKEE ) LUV TR
HRA R, JER RIS E A 1.1~1.3 glem® [15]. HIEAEAE ML, VB R, S
FI| 49K BRSPS AL SVEYIAR BB A1 K[ 16]. AR H A B AR, LIRS E R
FEFAKP < 0.05), 1X 1] e K At H ek i B R B 5 B B 2 U1, B R B, X ok L iges
Ky, BRARTIEAE B BEEM, EE 7 MR E8) S R A L5186, Sid ESURRE, %+
BRI  BAEMAEK K E A F .

TEAR S b, 385 DLEAR Y 10~0.25 mm /KA PE A SR 4R 2 2400 LR ES R ITIR, & B2 RREMTF[19].
S AL 4 B AR AT i i P 5 RSO, DR Rk o A R A LG B U L 3 ORI L 3 SRR T 7K R /R FH 201
ALAEH Sil ARFECR . T E B EAMWD) R i - 35 R AR N ARG FR RS, MWD
EHK, FoRFIRAEN PR R R R, R tEeR21]. AUiRIEH Sil AbHE B0 T HAh AL FE

P v 438 HH (R e /K D ORI RE ) R A, AEMIIE A T IE AR KR B R IREREE, AN/ E ik
BT =8 [22]. ARG PERRER AN, I R RKE B E R RP < 0.05), 45400 ki
FERL 3 0 L3 7% B B /N IX — IS, A RESR RO LAY E S B K R 2 A O R K[23] [24].
AR H A e /K S BE A S 3 0, T3 ) 4Rp /K 2 B35 1 R (P < 0.05), i B it P ek v 8 B 79 0 - 438
FREKEA B SGE R, HREREERRIG N, OB IR R, A oot 358 F [R) KRR 7K & ol it
(AL PR Sid AbEE

JE AN [R] i R R R EE R LR KRR R AR P E R E AR DL (R RE KR TR
B, it P AR VS R R0 L R A SR AR K B A A R, b Sid AL B (i FH & 50 kg Si0,/B) A
OB LIRS MR E AR R
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E&WE

R T R 2 A B B U v I 5 H (201910061054) 5 K A T A5 RIF A v Rl R S8 E 0 H

(19YFZCSN00290).
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