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Abstract

In this paper, red clay was improved with water retaining agent. By adding different contents of
water retaining agent, the water retaining property, evaporation property and plant applicability
of the improved red clay were studied. The test results show that the maximum water holding
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capacity of red clay is significantly increased when the modified material is added with the mass
fraction of 0.5%, 1%, 3% and 5%, and the water holding capacity is obviously improved by the water
retaining agent. At the same time, with the increase of water retaining agent content, the water re-
taining ability of red clay is improved, but when the modified material exceeds 3%, its specific sur-
face area characteristics will increase the contact surface between soil and air, resulting in a de-
crease in evaporation resistance. The optimal ratio of modified material to resist evaporation is 3%.
In the study of plant adaptability, the germination rate of plants increased gradually with the in-
crease of water retaining agent content, and the plant growth was good in the higher water retaining
agent content group, while the seedling was reversed in the unimproved red clay group and the low
water retaining agent group. The positive effect of adding water retaining agent on plant growth
was mainly due to its good water retaining characteristics.
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LI TR AERRIR 3 e i 41 L AR R A i 8 L35 A A e kB N IniE 2 E K, Rl
RIBHMX, FRAF LI G AL, XPERIREALE LR S SR T BONE B AR [2]. TR
WAL AR T, —M I BRI R B, PR . TEVERREE b, KRR S KE R
ALIAE] 20%~60% 2 [A] . FLBRZE —MAE 1.4~1.7, S iE 2.0, BOKMFLIRE ERE H A BBV
MLER[3]. Bk, il 205 X Ab R K o & B B A M BUR e, BN E SRR 2SS N, H
FRALBR, AE LRI TR, K2R RBE I FA,  JE ) LI RORLAE 5 S LR
Wk A HAEF JI52m R, £ FLBR AL S . HERR, (R FLERIR AR, B S B AR BRI 4
Bauit, mEARERT, AR LA EEA R BRI K4]. AR LIX MK, JKE98rH
JB A T N B P A SRR [S]. FEMZRTTET, L ZL RS LI BN, R RES A
Wass, JoRgAK. MENSSEULARR I, EROCE N S TR TS . DR R R RO Ll £
BB K 2 R A7 IS R ) R

TG —FE o TR AWM R, WEBERERUKA . SRR AR . 18 AT R = 4 IR &5
P REME IR S A7 KRR 5y, FF BLAE — 8 454 0] LA R IO R K K o o LA R WK P AR ZK 1
SABREIE, BEIUK 3 R e d Tk 95% [6]0 MTAER, PRAKFVEMEIRK. PRABSERE s, 76 30 14T
BRI T E ORI (7). TRIFH[S IR AT T E B B A, M CR/KR e i AR K TE 3, RIM
TRKFIR RS R AR R FidS. A, SHEYAE R IREER . 5 B39 R F AN R B ARK 5
XPRIFR2M, fE 120 g/m? WS FEWREER LI E/K S A, g | LIRS, _E TR IR SR, RN
ST A KA IRTHEH 222 5[ 101480 37 2L E LA DL 70 758 LR 20 4 R AR /K I 3 e ) 1 52 mi,
REAT RUCHRE e [ i B v A2 M B SR, DA R 1 IRk AR . /ML TR SRR IR ML 43 7
MR NG BENE . BV IR . FLALI 7 % 3 1 M B A2 I s SR TR e gk free ot L 338K R RS i B K
A2 FTE RIS by STIBC: DR I e %ot [ 485y FK R R AN K, w3 GROK BRI FLAk i 5 w1
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S - IEE 4577, EEPUKEYY . BLER B, CRAGH AT BGE HIREE Y S ok e L (R AE AR

AT, R ORI BERT 2155 1 o R A AT LRSI Fe b o BRI AR SOR HTA Bl 20
TORAKFIR R L 2L R R, ABAARFESERRAGE, WAKRERFKRED . k. UL
FEIE FIPERCR , 120 FE 7T Dy oie R L 2126 AR A i BB AR 2 4k 4

2. RIEF RN X
2.1. R

ARG 1 %6 Fok B B 76 48 74 2 T e i DX 0 L L0 vk e Ak, JREO RS 1~2 KA Bk AT HURE . L AREI A
BRELLt, bS], BERER EERE. KT, i 2 mm T, AR — R ERREERLS, R (A
% 4TI I FE(JTG 3430-2020) ) 3EA T3R5, AT 15 2 20286+ I8 AW B AR an e 1 iR 2028 3R 18.4%,
IR 30.3%, BVEFREL 11.9, BAREIRR TR 1. fEMEER A 1 fioc. ATRUE W, 286 A
UL B A&, ISR 52, 8 TR PR (CL)o R A 1 70 A0 % FETHEAS B 2136 Tk
FIAR M4 5 W T-22 2. Wi H:(0.005 mm~0.075 mm) /5 EE 70.88%; JLUCNRMRL, 5 H:(0.075 mm~2 mm)
di bk 22.52%, HUPAGIRD N (5 SRS & 80.86%); FikL & & (5 IR/, FH 6.53%.

B LR AGR LA AE P v] B G WLt AR 2 B R o), e A B 3R T o I T il = 4 2 AL &5 ),
FIFH 2 FLAER I KB FLBUEAT IR K o 1 25 B DAL B 52 AR R B R B LA B B R B, TE A —
SE 1R AR IR 2 FLA R, A FLBR EL S B AATR 80% LA E, FLEREARLE 100 nm & 100 um 2 J&], 15
MBI By AT B2 1B RN, TR R IR IR K 1 BE

ARSI PR IE RN . BIEEEE T O, RABONKIE, EMRICNHEK, BRI
Bk, SREOMSBONTTE: #eAh, RIKHERTRRERURZ K5y, IR B A7 TG . SRAEE A
BRIy “HUEEZ £, THZE N MAAEREE, JOHZIRIE . 00 IR IR RS 358 o v
Wk, WERZHGER L. O HIEGTR T IE FAEK, i HIE R ASS B RE L
GERIS /oo
Table 1. Basic physical indicators of red clay
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Figure 1. Plasticity chart
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Table 2. Results of red clay particle analysis
F2 AFREHKSER

RS HL L 44 F $i42(d)/mm EEY% Eit% &iE
s d>2 0.08 0.08
. ik 2>d>05 2.67 o
HURE RIRE
R 0.5>d>0.25 1.64 22.52
itk 0.25>d>0.075 18.21
0.075 >d > 0.045 2261
) 0.045 >d >0.020 29.58
gl 70.88
0.020>d>0.010 12.42
) 0.010 >d > 0.005 6.27 ‘ o
Ealipns WOtk AL
0.005 >d > 0.002 451
) 0.002 >d > 0.0001 1.42
piey A 6.53
0.001 >d >0.0005 0.58
d <0.0005 0.02

2.2, AERIEEMR 5%

2.2.1. Hk4FMEIRLS

PRI AR AT AL IR KR I, AR R S5 RFH N 42 d =100 mm. 5 h =120 mm [3F
SOMBCR A, BT Raih, S i SRy 30 mm IR BIE 2, TR EAEHERHEK.
AR 50 L i R R — R Ve AR, TS A BOER 60 mm J5 HAAM R, BT S B 2 gt H B
BRERE 30 mm WP L2E R, HERERSSEYERME 2 frs. W8P REAALT .

1) KRB0 a5 4P 0 58 oM R SR AR B /eS8 20 mm B LB K2 W& B L, &
JE R B IR AR LA SR /K BB IR L, o0 Sl PR B % 2H X0 25 R s

2) [t AR PR A P A ot AR 36 i I 1) 4 1) R 3ERRE . IR D 600 mm (1A, IRy
S SF0T A N R 1) o

3) fELAE FUSINEEE A 300 mm IRP LA 2, HEARTI A IRAR, B kR R SR b K S kT
R A B, FEC S B IR R TR

4) KRS AR BN IR, MR B EAETEE 30 mm BHEIREK, #FPKEAR T
B, TRE—EREESSMK, & EHIKESKBHKE—SUS, INLHEATERK, K85 KRK
BB

5) MERFERR R, RIOTHEERE R ARKE;: B EeRE XTI 050.5 mm)sbEE, BfE
FRIEHC A LEARE — 5 R R A K PP AR e RIZR IR GRZEA KT 0.01 g), SZIREWE]. BHIEK S =
PP 474k & 853 B E 2 20%H1 0.5%, /KR BEE 13% 16% 19%. 22%. 25%TikY. fE4 @3 JIH A
JERERI EIRAR,  SRIE RS U R SRR e KT 1.64 g/lem® BIRRERLE (B A 61.8 mm, & 20
mm). 5k B AR B R E R EN 7 R, REEE N 20.0C £2°C. 15, KA RCE A A
ISR R RATURRLIEIR, W20 C A RURES 12 /NI, TR AE 20°CHIREE R El ik 12 /N, IRttt
BEE 0. 1. 20 3. 5. 7 110 k. EBFRIAER A 2 BB EGIEI G NASHE R SR E 0.8
mm/min. LLRFESZ4E 6 mm B B AE R IR bR UE
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Figure 2. Schematic diagram and physical diagram of modified red clay water capacity test device

2. MRAFMTFKER KK EREESIYE

2.2.2. AR
N T FARAKFITERE m 205 L ORKRE D T T AR, SR S WA KRS, BFFL S FhF25 BE(1.25, 1.30,
1.35,1.40, 1.45 g/em3) Al 5 P B 578 B(0%, 0.5%, 1%, 3%, 5%)% e KEK BRI . ARG IR =

WAEDL, B2 R EA TR A R ARG RS . 2% 84 B T %ER 1.25, 1.30, 1.35,
140+ 1.45 g/em® 73 N FLAH, Fbl 455 KR g 26% MIRFE 73 I B4 5 R 25 LA, BRI 2H R Il s
BRI B BB R RS BN 0%, 0.5% 1% 3% 5% &aFE, IFEHISKEE 26%, T%
JE2H 1.35 g/em® 43 BN NG5 (25 LA, FRES 2R i & .

2.2.3. EYLERAMRE

N TR AR B A K AR R, B IRET T E N AR . IR IR A AT
SRR O RAPRI R H R, BoE IR AMEURE 500 g, BEJRE L RAEHE 0% 0.5% 1%+ 3% 5%l
JRE S TR RE, HFEEIE KR A N THEAANMNAEREN, 51k NRREA
Ao R RS B N F LREY 2R A KRGS FRAR AT MR A G 1T, AR 0 R SR A0 E 1
B—TYE R A G, ] 28 d, FFEEHIEE MR RER AN 1.0 g/m?, 2930 KiFhy, MR, &
BRI BT SHE 3. S, IR R R ARG, ARG R ABE MR E MR AR
FIM R R A DU AT S0 e %

Table 3. Design parameters of pot experiment

3. ARt e Y

R Bl Tty H Chin) B A RS (%)
A AR 30 0
B AR 30 0.5
C AR 30 1
D a5+ 30 3
E AR 30 5
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B 3 FTLLE Y, FELLEE LB Nk R AT DU R i e ng ek it e B o R R 2 2 8 o,
TEMFKE I KES, FOHT Y RIS R AE R EA —E 1R 2 AR, FLBREL &
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Figure 3. Effect of the content of the same modifier on the
maximum water holding capacity of red clay
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MR L B LR H, B 0.5%. 1%, 3% S%FAESFBANNBMER, 28 t&kKHKER
BE AT 39. 1% % 54.4%. 70.2%. 115.6%. 140.5%, IEWEH4 39.1% 79.5%. 195.7%-. 259.3%, i
B o5 R A 41 2 R K M R G R R B .
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Figure 4. Effect of dry density on evaporation of red clay
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Figure 5. Effect of modifier content on evaporation of red clay
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3.3. MRAFTEMEAMRE

WEFER A A I RS R N R X w R i, ARBET 7d. 14d HERARE WA 6
Fise AT, fE—EM T, BRMEHNBESEMELEREMN T MR, EERIVF T H v R
HU R BB ERI N 2L G, 78 5%, A7 fA 2R N 70%, T T REINS R
FORHFRES, Py RO B R 16.7%. M7 d 5 14 d HEERATUE W, EREINS R
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Figure 6. Effect of improved material content on plant emer-
gence rate
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Z, 14 d WU BA AR, bR S E T IR A sk M BLZ IS, ShANE R b AR R i R
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Figure 7. The growth of plants on 7 d and 14 d was improved with different dosage
E 7. FEIEEXRMEHEN 7d. 14 d £ KRR

1) MR EFKERFGEM T SRR KMEIRIERH, %8 0.5%. 1%, 3% 5% E0 BN
RATRINE, 2020t KR K B IR AT 39.1%8 & 54.4%. 70.2%. 115.6%-. 140.5%, BEIE45> 514 39.1%.
79.5%+ 195.7%-. 259.3%, BRAINLLE LR SER R0 E.

TR, MR R 3%)5, o RARH i L3R AR RRAE A Ak 5 S S A G OS,  MT FARAE T B
REMPLAKAE S, Bk, PRI, R B EEC A 3%.

3) B RAREEHEYENEN R, ETRRE T, af LA RMEE, MYE RS A KR
Pty o L A SR TS E H 0.5% 2 5%, fHY) K 5 % H R AT 23.3%88 7K 2 40%.50%+53.3%
60%. {EREYIAELKRB T, MR ASEE =W AERK AR R, ROR LR TAE 7d BRI
HRBUKEIHILSR, 0.5%BRAE 14d B HIEHI S, HAMAHKRKARLG. kR A&
(I FH 5 AR IILAE 25 R A4 B 3R K AR KRR
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