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o B3, LR <0.1 mm [EURLE A, 1 =0.1 mm (RS I AN FIRERE RO B CMC SRR, LR
IINBREIIIRTS, T NBFR BN, Philip ARz ), Kostiakov AN WA REUR/N, SWIEEIE R,
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o F IR AT o 220 KSR £ 4 25 e A S5 N R IE AX. S5 W
PR A B (1) — Bl B AT R A RS R I AT e X kT A, o)
THE ERRIE T LARER, i B A S A AR e L
ih, HIRHILLF4E RS (Na-CMC), Bl bk cMC
SRR P4 B, CMC KA IR 1
WA, BIE. BhA . FRKSEREME, PRI N T A
HOF . Bdh 59, ERYE. AR, FE. kb, EF
ST, ATk “mRks T 2 FRET, CMC T AR LT 4
F 5N B SR SN 5 IS I — A B A
TP, HE kSRR SR T 4 (1) 2 K s ARL, HE 2T
Yk DI BEIT AT B (—OH)  EIMEs 14k
B (=CH,COONa) FTHuft, TR H B MARILL
AT RMZ, RS FIEFEEERSY K, WLy
WK, BOERMEIRR. 278 KTF 17 000, Ji
B HCN 1%M7KEVFH pH {E1E 6.5~8.5 2], A%T
ZWE. LB, L T B R,

H TR KR BIR AR AA AT CMC B AL S

WA A 2014-12-22 &I HIA: 2015-01-12

HEWH: ERARBEEIEET NI (51239009); BUS#E T A E

S92 S SRR (201005076 3 - Jir - 49845 ol 5 5 i AR A ]

K KK = I 4 (K318009902-1419); BRI 44 #  JT #HE i1 &I 1 H
(14JK1518); BRVUA L3R ¥t 4 4 05 H

fEg N RESE, B, B, 5, @Ed%, EEAFRIKETREREK

SOKBEEJTT AT P2 P28 TR K AIK L4 Fe, 710048,

Email: wujunhu@126.com

IRE AR S ER T AR R mi o TR A WAL
ATHE T AR S, A ) DA DR (1K 45 65 1 RGK i
J5 . PRI AURAE L3 in CMC, iR LS & Hagerh i)
Koy, BAMRHZER, B CMC # Rk 4y o
BB Lt CMCORIEFE, Sk Ry
JrReAg, FLIGHE, PR vl LUK SR S g R 0o
C2A A X CMC (13 AN AT T A9, DEwiEE
DR T CMC X e E v G S, R CMC ]
LB 13 AR B LI . T S O A a4 FE 1Y
CMC AbBf-b-HE(E L), AR W] 2 5 - Hex ik
FIOWHT o 3 AN CMC Ay IR S BRI AT
TAOKRE IR, 45 R W R R 2T 4 b Ik -
BT RAEH], RIS L2 pH AT TR o B i 9k
XN CMC RIS Rl 7 GRRE 3 LR R 2
R, G5k, 4 CMC bS5, HRh TR
A R R A R AR B H AT 198 CMC
f1h - 8 5 RO ) AR BT TR A AR AL, AR
H CMC X S [k £k o0 Al SR 338 Sl 5 T ) 5%
W fEtE B0, CUWREEUF I CMC NI T -3
R, AT A R AR A SR A B AR

1 MR57AE

1.1 ikt

AU TR A AR B AR M AR A AR 3 (R 8
/NX(35°12'N. 107°40'E), JHIR JJiEAE 2 & N
1.31 g/em?, CEEERI LRERT, i 2 mm s & H . F
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PO ] B IR SCASCH A R 2 7] 4E 7= 1Y Mastersizer 2000 330
L E S BT SO FEMURRZE b AT 00 e, AR i ) s 1) - 458 o
oy 2RhRuE, BRI, Rk, EORAREI R R 3.47%.
92.26%. 4.27%, J& Tkt i 1.
1.2 REAHZE
1.2.1 ANBRE

SR YT, KIS CMC 5 LI s Ll
it 301 000 B - ENBRE D) ARG Ss, T R
Eb/hF 0501 000 B S RIS JLFEA s, AR
WK CMC 5 3 i L vh 4 0.5 © 1000~3 @ 1 000,
TN CMC [FARERAE A5 1 o BEAT IR0, 431
¥ 0. 05, 1. 1.5, 2. 25, 3 g CMC 5 1000 g 1+
B (T WaEHA, fia)E (5 cm) KRR+
HeAe gk A% 10 em WA TR A WL TAE N, J2 1R E,
Bt m Al 30em, AN 1.31 glem3. WRIALK RGN
I, FEHIACKE A Lom A4y, R Rl s+
MR B S RO RS
1.2.2 23RS KR

4K R AE 2k H A Kokusan 723 &) 2E 7= [
H-1400pF 387K fik th 2l & R a4 FibdeAs
il CMC A B i H 38, 230344 1.31 g/em® [ 75 B3
ANBLOHLECEIR ) (AFCY 100 emd, kA 76 @) 1,
FRisE, WIS T ERE. R 3R] R
1 5KUEAR, ARG EIAlK 7 e, I 48 h i 7
Oy MOR SRR TR, AT TR R IR T JRONAE S AR
WE L REAEAR TR B R & KR, Wil E R G0 (55
435124 100, 300. 500. 700, 1200. 1 700. 2 200. 3 100.
4400, 5400. 6200, 6900 r/min CEEHHR#E |- 45 5 5 3
KANETLBEE D, RGBS IA] 4 90 min, BERE 45 R
Ji FHRR IR v B 3 5 KR
1.2.3 HIEHE SR

RBURNBIRIG S R LU S, 0 B A& AR T S
R RE, BT DT 2 mm 75 & H . 0 B RE
0.5 g 7+ 100 mL FIEERFH, IO 10 mL #EEA 10%I1 XL
UK, FEINFAMR AL B L A LR, L
YR Z G TEINN 10 mL iR Bk 10%(1) Ehi, i
DLZER TP iR 58, RF 78 70 RO IS TR e bR N 25
TIK, HE 12 h S HEE S LA, A
10 mL ¥R JE24 0.05 mol/L 11/ i PRk 23 #5572 H AR
INBIHERE S DUS FEH AR I B2 10 mint™®, 55 9
LR Mastersizer 2000 J6HRLE 23 B Al e . e ot
B EE T TR Ay 3 g 1) 1.9~2 mm, =1.8~
19mm. =1.7~1.8mm. .... =0.1~0.2mm. <0.1 mm
(A0 FFERLL 0.1 mm A 20K LA 2 mm 24 B fiED); 2)0.02~
2 mm. =0.002~0.02 mm. <<0.002 mm C[E F5iH148 Fh7UE) .
1.2.4  /KF&M H RARS AT K I

TR RR T A SR AR IR i F A 2% Eijkelkamp 2] 2E
77 (¥ Wet Sieving Apparatus (I 073255 ) #4705, I
SEBTRN: AIHHER SN 4 g MFLS AR, W Rk
T RE SRS R BIFLA R 0.25 mm SERESTAE b, FERCE
CVPR T AN AN K B, I I 7 B S 48 IR sk LI AN

RN ZKBE A I AR5 IR 280K LA 3 48, PR O =2
BRI E B TARGE, BIBIUEAESS 2 NMhfL b, Bkt
Al ATF S EIA, R T BCEAE 3 min, AR B IHIEAT)E
PTG S IR T v B FE AN AR EE,  [H e a1 AMhfl b
bk i, BUBANEEAKEE. TR S 1 BFR
AN KEE, FFINN 2 g/l 7SIt R A, ER
BB IKEAE, MRS TR 8 mine s E i ANEE AN
IKFEBNBEAE P, 78 00 BT G AR AN RN KE T i, T
NI I AN BB A K BE ) T i, ¥ LR E
ok 2 MR 4 J HH 1) 3 s R A k4% KT 0.25 mm 7K
Ttk AR AR, PR B DA 1338 5 i R T 45
42K T 0.25 mm ZKFar: SR AR
1.3 EXBIERIERITE
1.3.1  EEBEARRLST YL

I TERFE S IR — P, BT Ok
I MG E L IERAR I A S AR 4, BRI AT DAAR 46 1
S P ARFR A A SRR AE TR 23 TERFAE,  HAHEE R i
OMAGRATE 34 T T 52092, Catz 2 HH AR 23 B
Fri Ay 12,

X
b o AR RGRHERLAR;  V(d>d) R K TRt
di IS ARL ALk URIR TR MR 5% D b

W>¢=Aﬂ—[dj] (1

Iy YR
,\;L/ldizo HTL ﬂuikﬂj
A=V, , (2)
= CRCKERR) 1 517
k=d,, (3
K (2. B AKX (D -
3-D
Visg :1_( d, ] ()
Vo S

AHEIIHTH Vsl Cy A VR K T2 — 45 52 b
PRI AR R, A RO/ T2 e BRI )

e B
_ Vd>dI _ di P
FEX IO
m@q;@—ow{;‘J (6
ﬁﬂ&ﬁﬁﬁm%%&m@¢J,E%ﬁ%¢%E
BB A A2 P2k, TR P 02 2
sy 4 4R D.

1.3.2 ABAEA
NSRS H ST, 75 Ig iR
Philip AxUBA 5, NHTTZ, Y3 XU, 2R
Hirh Kostiakov AU, A&l 358K Ny i R A fi
MR, BRI S i -3 NVBRRE . MOERIX 2 P
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FHARTL K 2 1t CMC %) 3 N VB R K 520

T HIUG 5 KRI85 53 A IR 38 1 38 1 — 4 1 BN
B, Philip #RIE I E N B RIHEUE MRS T Philip
NBHRL, L HARE A

| =St 7
A | OAEBANBE, oms S B, cm/min®; t
NBIE], min.
Kostiakov N2, L BARTE AN
| = Kt"” (8)
K AL NBIREL, W3 N RE ) (1 3
%5 KGNS R, TR NBTFIRIG 8 1A AL I B
KMBRIIANBE, AHME RS 1 NMRANBCF NS
HEM%, cm/min. AENBIIVIEINE, S50 K X 13
ANBRERESEH, MEANBERNET, 25 p 2
SIS RE 7 (0 B %12,
1.3.3 23R4 IEHK
T IEIRK AR AE 1h 2 A SR A A 5 i 1 van
Genuchten #74, HAAE AWk

L1
e—a_:[ 1 Jn 9
0.-0 |1+ (ah)

X 0 S KE, em¥em®; o, Wi LS KR,

cmd/em®; O AIEAEKE, cm¥em®; h b HIE ), cm;

o A SAMEM G SEG n 2R R

2 FERERQW

2.1 CMC 3 TR L0
2.1.1 CMC #f /KA H AR AT 4 289 %8

JE IR KT 0.25 mm TSR A AT PR
RERES), KPR PRSI, IR0 RIRIE )
HA L, IR RARAT 0.25 mm (¥ 4R AFR H
IKFaPE AR, B CMC 5 i 5K Rtk PIR A 2
IO RBEAT 00T, WK 1 FoR, KEEPEAIZR AR & b
CMC &= (¥ KM 3.36% I 15.05%, F£IA KK
BORR, MARRKXME 1. L% CMC Wit
IR TR HEE T -

N

B 1 CMC st L3 KA4M B RAR BT 4404 %m0
Fig.1 Influence of CMC on soil water stable aggregate
and soil fractal dimension

TR ICYERAE IR LTS, REE (6)
Xt LR A RGAT VST, NITiA3 3] CMC 55 5

TEAEE 2 MR HR, AR AR W 1 s,
A LAE H, CMC & 5 T IR TR 4EE T A IR EUOC R,
b5 CMC &&= IR K, T 1850 TR 4E 50 2.53 180/ A 2.37,
2.1.2 CMC 135 $ka oA b9 %6

Xf CMC Ab# 3t 1) - RORIRE A% 23 A R iE JEA T I 5
iR 1 PR SR 1] LU B CMC & 13
K, <0.1 mm ) 30k 7 5 i 85.59%k/N£1| 48.41%:
=0.1~0.2 mm e [F A IR S 9.53%3 K F
22.56%; =0.2~~0.3 mm i [ Py (1) T30k & 5 2.14%
1K 3 10.99%; =0.3~0.4 mm 3 [ Py 110 L 50k & 5
1.31% kK 5 6.69%; =0.4~0.5 mm 3 [ P 1)+ 358 ks
B 0.84%19 N5 4.31%; =0.5~0.6 mm JuH A1+
ek A 0.43% %) 2.81%; =0.6 mm JuH N1
3RS B 0.16%1 N % 4.23%.

#£1 TFECMCHmExHIEFH S HS0
Table 1  Influence of CMC added in soils on soil particle

distribution %
2 CMC st CMC added in soils/(g-kg™)
Particle fraction/
mm 0 0.5 1.0 15 2.0 25 3.0
<0.1 85,59 70,53 63.62 58.05 5325 5379 4841

=0.1~0.2 953 17.25 16.71 19.25 2249 20.72 22.56
=0.2~0.3 214 578 869 967 10.05 1050 10.99
=0.3~0.4 131 281 499 551 554 571  6.69
=0.4~0.5 0.84 165 289 328 337 364 431
=0.5~0.6 0.43 0.98 166  1.97 213 234 281

=0.6 0.16 1.00 144 227 317 3.3 4.23

74 551 v B 87 0 7 A W 9 1L i L D= |
ELRLE CMC Rz X R TE 2, NEHTLUE
Hibfi CMC SRR, TR ERL (<0.002 mm).
ki (=0.002~0.02 mm) LL@IE7EskN, bk (=0.02~
2 mm) EL 38, FoAr Bk L £l 3.47%3/NE T 0.84%,
MRz bl i 86.19%k /N2 T 61.27%, RS RLH 10.35%
HomE| T 37.89%, LI FBIAIEERRL, IR E TR
o

B 2 CMC %t L3 b 20 s 09 %
Fig.2 Influence of CMC on soil particle composition
2.1.3 I3ERMEaH gL A
BE— 00 3 T 5 43 T 4R 2 A R Ok R EAT
M, 3R S o R YRR TR )R R AN 3 P, L.
WKL 5 S TR0 IEAR R R ZR,  RVRLYS 73 TR YEECh 1A
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KRR WD Wk, BEARERL & 2= AR/,
HILPTXE N (K70 R AR A 2 AR H W 10, ML 2 R
e AR A £ A (7] PR A2 A Vi B Y i of 2 1) 93 T 4222 Ak
BN, IR A A 0 38 03 TR ARG Wi B K IR Rk o
H1F CMC BAT > ORI A1 T, DR 380 T 3R 10 20 72
HELLIRI IS o

B3 TEAHESHAEKZEGXFZ
Fig.3 Relationship between soil texture and soil fractal dimension
2.2 CMC MIENE4F RN
2.2.1 CMC xf L& ERABTANE RN

BIRNBEENBIUG G — B P, i 2k g
RrAR NS B L g rh 1) SK & . ANEE R CMC X 15
ERANZRIEmWE 4 Jor, vJUEH, TEABYIH
ERANBENZEARIRKA, ANBHEEL 100 min 2
Ji, CMC X SEBANBERIEMITHEE, XEHTAEA
BHIRKABEIR K CMC A NS IE IS %A AR
ok, B SFANBEAA K, (HEEAE I R HERS 7K 3
BhEEIZHTAL /N CMC IR BB AE & LISk, CMC 11
ISR, PRI R 2, FrBA%) 100 min LS 52
BINBEZEERITZE, MANBEECY 700 min B, B
CMC & &M, REANBEMN 1436 cm #H/DNE T
3.28 cm. A WL CMC WBHBEHI 14 B2, PR % N
F CMC B ik 3R 2 150 .

BT BT I [R) PN 3 sk b 2R A T AR N 95 31 1 35
FKE. ANFESGE CMC AL AB R AL
4b iR, WLUEH, fEANBIREDBANBEHRAEAN
ZEE, BB CMC S7KA/ER AR s, AR I B
KB IE In T K&k, FHAS TR NS . Bt
INF[) (R HERS T ANB 2B W), CMC X ATB 211 520
O, R ] RE S E N B IAIUG M B 48 1) K AR
FERK S IK 3 A 7K 3AHh BE AR R 7K 43 s ) g8 vh A
&, BN CMC BHYZAE A LSS, BEAE N B I A 1
RIKFAHE LWk, IAELS CMC IRIBHYZ A FH B
HE.

LT Rt BESE CMC i Lu i (138 K,
T 3EIE BIRR T N R T 5 I ()8 s I BTk 2 i As e
NBHWEE RN, AL A2 400 min LU, FA
BRI R BELL 5 AN RNBRIEARMF], WO A4 5L
5 400 min DL 4E 5 A R ANBZPIEAE I ERE NB
K, WK 4c, 4 CMC PR+ HER & NB KM

0.0150 cm/min J#%~N 2] 0.0028 cm/min.

a. BRABE
a. Cumulative infiltration volume

b. AB%
b. Infiltration rate

c. FENBH
c. Stable infiltration rate

B4 CMCstEIEBERASET. ABERBIANSENHH
Fig.4 Influence of CMC on cumulative infiltration volume,
infiltration rate and stable infiltration rate

2.2.2 CMC A A\ BARA A sk 04306
HARSZIE R, FIH Philip 228 2% Kostiakov 2 248
BNBHERE, 4R 2. X 2 MAB AP HOREIR
U, P REGERREIES) 0.96 LU L, 5 HGRZE/DNT 0.5,
B0 CMC SR 5/ ANBSECR, X Philip A3,
b CMC SRR, iBZ N 0.46 /MR 0.13, A
KRR, WIBE St LK o ie 1185,
SR A e T CMC 78 n B -3 b DU B B i) 7K et
g Nk NN T PN TR E Sl D N UL
BRRESS: X Kostiakov AR, B CMC &1 K28
REK & T, XL WA CMC 8 L3 & ok
IRV B ERAEDN, MERIRE p TR,
YIRS CMC & R K 3 NS A8 eSS -
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Table 2 Infiltration formula parameters
Philip A% Kostiakov 22X
CMC & Philip formula Kostiakov formula
CMC content added W5 22 YoE R Y o s =R ] B e A% s
in soil/(g-kg™) Infiltrftilgngrate S/ De{iﬁiiﬂizon IR Empiri?ijﬁzﬁcient . éé%?ﬁﬁ . D;i:ﬁwii%on IR
(cm:min®3) coefficient R? RMSE K Empirical coefficient S ¢ ocfiient R? RMSE
0 0.46 0.97 0.44 0.29 0.41 0.99 0.12
0.5 0.39 0.98 0.37 0.25 0.42 0.99 0.16
1.0 0.33 0.96 0.50 0.17 0.45 0.98 0.24
15 0.28 0.97 0.44 0.18 0.43 0.98 0.28
2.0 0.22 0.98 0.27 0.21 0.49 0.98 0.18
25 0.19 0.99 0.23 0.13 0.50 0.99 0.09
3.0 0.13 0.96 0.30 0.16 0.53 0.99 0.08

2.3 X HIEKSHFER LRI

R Ty R 3 KR 2 A O AR il el 1 4
KRR 2R, & e T 3K i g A K 2 TR o
R, WP IR K R K S8 B I AR P i 26
SFANTHE] CMC Eb A5 A3 ) - 338 1) - 3K 43R AE il 2 1
SE LA 5 R, M KA, B CMC &K,
33K S BB A, BT R ARG, X U] CMC
BT KA AR EERE ), A LI K AN S A
RNBE R, K& T CMC KBRS T 45
My, AE A T AT TG AR, B SRR S K oy
WILE T S, 257K 13 F L3t n 7R 7, M B o
T IERIREKEE D

FHl van Genuchten A%} -+ 458 /K M FAE i 26 AT 40
o, BRI S S CMC S 2R WER 3 fion, ALl
FH, B CMC SRR, H 3 S /KR i 120038 i 2|
14%, KUK CMC NINE| 1385, TIEAKBIREE I
AT CABRFEA T2 K5y RIS KR AE 42%38 N

B 46%, IX T fit & T CMC 730 21 - 38 J K 4n ik 45 &
RN B AR, T HEEFLER A, TS B0 A K
RA PN HSEG KNS o b CMC F 2K
MO, B IR SR B s s TR RS n B
CMC & &= 138 KN o

A5 CMC st t3gRo4FiEth & e

Fig.5 Influence of CMC on soil water characteristic curve

% 3 van Genuchten A% S &
Table 3 van Genuchten formula fitting parameters

ZH Parameters

CMC it ‘ - P —
CMC content added in iRy TR K # AR IEL PN ES AR M YoE REL
soil/(g-kg™) Residual water content O/ Saturated water content 6's/ Coefficient associated with Sha e/coe/fEicien tn Determination
(cmP.cm®) (cmP.cm™) intake value o P coefficient R?
0 0.12 0.42 0.0031 175 0.99
0.5 0.12 0.43 0.0036 1.73 0.97
1.0 0.12 0.43 0.0049 1.42 0.98
15 0.13 0.44 0.0053 1.43 0.99
20 0.13 0.45 0.0051 1.43 0.98
25 0.13 0.44 0.0052 141 0.96
3.0 0.14 0.46 0.0054 1.40 0.99

3 #ig5itit

1) Bl#F CMC SRk, 0.25 mm DL ER/KE M
HERAA S 3G s 3 b RORC Rk bE LU g 9 /b, bz bl
MG 2 FRL. AR5 TR 4E R 2 IEAH DGR R, TR
iS50 TR AR OGO R, Bk S L3 TR 44K
A o, <01 mm B EEEUR A Sk,
=0.1 mm (1) IR A AN AR B 3G

2) CMC nJ L /N T3N3 687, Bl CMC 5 &
PR, BRANBE. NBEMEENBEL W E RN

435 Philip 2420, Kostiakov 28 20445 K8, Philip
AR IRIBFEE CMC 2 & 188 T 3 k)
Kostiakov 22 :0H 1 2% K B CMC & (13 K i k)
Mmie% p 23K

3) CMC gl 1 3Ext /Ko PR FrRe s H van
Genuchten A FUA IR FAIEIIZE, BEE CMC & &
AR, HRASKE O~ MREKE 0. SIS X
(1R EL o B, TR RE n BB -

AREANE LT CMC X} L3 ki 45 1) S K 4038 3))
(5200, A A CMC %] 3855 738 5 T 1 52 M A HE AR

g
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Influence of sodium carboxyl methyl cellulose on soil aggregate structure
and soil water movement

Wu Junhu®?, Tao Wanghai?, Wang Haiyang?, Wang Quanijiu®
(1. State Key Laboratory of Soil Erosion and Dryland Farming on the Loess Plateau, Institute of Soil and Water Conservation,
Chinese Academy of Sciences and Ministry of Water Resources, Yangling, Shaan xi 712100, China;
2. State Key Laboratory Base of Eco-hydraulic Engineering in Arid Area, Xi’an University of Technology, Xi’an 710048, China)

Abstract: Soil amendment agent plays important role in improving soil structure and enhancing crop growth. Sodium carboxyl
methyl cellulose (CMC) is anion linear polymer cellulose ether, which is odorless, tasteless and nontoxic. It is regarded as an
effective soil amendment agent because of its strong water absorption capacity. In this paper, a laboratory study was carried out
to investigate the influence of sodium carboxyl methyl cellulose on soil aggregate structure and soil water movement in the soil
columns by respectively adding 0, 0.5, 1.0, 1.5, 2.0, 2.5 and 3.0 g CMC into each 1 000 g soil collected from Changwu
agro-ecological experiment station in the loess plateau. The results indicated that water stable aggregate content increased from
3.36% to 15.05%, and the soil fractal dimension reduced from 2.53 to 2.37 with increasing CMC content. In the meantime,
clay content reduced from 3.47% to 0.84%, silt content reduced from 86.19% to 61.27%, but sand content increased from
10.35% to 37.89%. Clay and silt contents were negatively correlated with soil fractal dimension, and sand content was
positively correlated with soil fractal dimension. The influence of clay content was most significant on soil fractal dimension.
The content of soil particle less than 0.1 mm reduced from 85.59% to 48.41%, but the content of soil particle between 0.1 and
0.2 mm, 0.2 and 0.3 mm, 0.3 and 0.4 mm, 0.4 and 0.5 mm, 0.5 and 0.6 mm increased from 9.53% to 22.56, 2.14% to 10.99%,
1.31% to 6.69%, 0.84% to 4.31%, 0.43% to 2.81% respectively, and the content of soil particle larger than 0.6 mm increased
slightly. The relationship between water stable aggregate content, soil fractal dimension, clay content, silt content, sand content
and CMC content followed quadratic function (R*=0.95, P<2.92x107®). The relationship between clay content, silt content,
sand content and soil fractal dimension followed linear function (R*=0.95, P<<1.85x10°®). The soil infiltration capacity and the
stable infiltration rate reduced with increasing CMC content. The cumulative infiltration volume reduced from 14.36 cm to
3.28 cm after 700 minutes. The stable infiltration rate reduced from 0.0150 to 0.0028 cm/min, and the relationship between
stable infiltration rate and CMC content followed linear function (R?=0.96, P=2.99x10®). Infiltration rate in Philip formula
reduced from 0.46 to 0.13, the empirical coefficient K in Kostiakov formula reduced from 0.29 to 0.16, but the exponent
increased from 0.41 to 0.53. Soil water retention capacity was enhanced with the increasing CMC content. The residual water
content, saturated water content and coefficient associated with intake value in van Genuchten formula were increased, but the
shape coefficient decreased with increasing CMC content. The residual water content increased from 0.12 to 0.14, saturated
water content increased from 0.42 to 0.46, coefficient associated with intake value increased from 0.0031 to 0.0054 and shape
coefficient reduced from 1.75 to 1.40. The results suggested that CMC can hinder water movement by reacting with water to
form gel and then the smaller soil particles can be combined into the bigger soil aggregates. In conclusion, CMC additions
agent could change soil structure and decrease soil infiltration capacity effectively. This study may provide valuble information
for the application of CMC in soil improvement.

Key words: moisture; soil conditioners; sodium carboxyl methyl cellulose; aggregate structure; fractal dimension



