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Abstract

Recent studies indicated that water-dispersible colloids play important roles in transportation of
nutrients and contaminants in soils. However, there are few systematic studies on the water-dis-
persible colloids in soil so far. In this study, the water-dispersible colloids in the saline-alkali soils
in Zhaodong, northeast of China, were extracted and further characterized by Atomic force micro-
scopy (AFM), X-ray Diffraction (XRD), X-ray photoelectron spectroscopy (XPS). AFM observation
indicated that the water-dispersible colloids contain some large plates and many small spherical
particles with a wide range of size distribution. XRD and XPS measurement revealed that the wa-
ter-dispersible colloids are composed of kaolinite, illite, calcite, quartz and humic acid. The wa-
ter-dispersible colloids extracted from the saline-alkali soils pretreated with hydrolyzed poly-
maleic anhydride (HPMA) and an agricultural soil were also investigated and compared. The dif-
ferences of the water-dispersible colloids in the saline-alkali soils and agricultural soil implied
that the saline-alkali condition facilitate the formation of the large colloids. The present study is
very useful for enriching the knowledge of the saline-alkali soils and understanding the reclama-
tion mechanism of HPMA for the saline-alkali soils.
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2.1. FHRLAIEES

KRS SRR BT (HPMA), AHXT 7T 5 400~800, J ST 1L A 48 Z8 FI/K AL BEAG R 2 ] o 30568 BT FH 48K
43k Milli-Q R4k, HHR > 18 MQ-cm. WRKFTH = BE WL TIT 958 Wik = BER A .

AR I8 b BT A A R R AR T b [ R b B VT AR R T I P R b S0 T E A ) S 5
(N46°02'15.74", E125°53'53.48"), RAEIRE A 0~20 cm. HIFEES ) pH IIE 18 )y 10.2~10.9, WIE K HES
N 2300~2900ps/cm, & B KR (1) 33 2 gAY g SR 1 358 . A6 vb Bl AR 7K v P 3 AR B B 1k
WR: FRELLg T+, % iR ST 250 ml Bedfrd, BN 100 ml #B4liK, AR IE R, K
ZIREU BB 48 /N, T8 YD ERIYR S IZ T DU TR, MK IR AR R B TE L2 TR BT
o, BOZIREREE T B0 A, B0(10,000 B, 10 43h). B0 AR IITIE B A BB 5 v i K vk
A o AZ AR B A KRR B @ IR, AR E TR T 1 BB (ARM), X S48 B 7 RETE (XPS).
X FHEATH (XRD)IFE i il 45 o 340, FRATERAE T Bz (4 H 43 /E xR, 9 FR FH BR B - IR R
PRI AL BE TV o UL, ARG 3RATTE R F 7K A 3R 5 SRR I (HPMA) AL B i+ 338 . 78 R LR Bl rh
BINIE &K AR 5 D SR BRI (HPMA) T 15 B ZE pH BN 7 7e 4 o /K AR 58 Ly SR B IT A I N 2t 36 3o g o S22
HKelfiE o AEERTR LA P SR 10%7K AR 58 B SR BRI, 72 M AR b R 10 S ) pH A .
AR A5 2] (1) B85 45 VAV 2 PR I R N R 7K AR 2R 5 SRR I 11 o FEACSESS PR 29NN 0.35mL 10%7K
fiff 38 T SR R TT ] A5 S 60 JR A T e AR bk o b BE S IR BRUBCE. 48 /N, AR ERGA )P,
SR K5 R [RTRE PR 36 A B VA 15 KV M R A
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AR5 K H Molecular Imaging Picoplus 11 %Y )51~ /7 & 54 & 4t (Molecular Imaging, USA)XT -3 4
BTSSR . 50 pl IR PR KR B R R = B R L, AR THT ARM % . S
Mikromasch 4= 7= ] NSC15/AIBS #R4EF(BF4R 0 #h R 45/NF 10 nm), ZEREMEFR J1H 0N 40 Nim,  $14
HIEN 1 lines/s, AZILIRAIE N 325 KHz, XS TR sitg . AR50 EG R Bk R~
B HAEE B4l Picoscan 5.3.3 #PHALEE, AFM & A ¥ N EIERE, EI1515 KN 512 x 512,

2.2.2. X 8478 (X-ray Diffraction)
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Figure 1. Shows the typical AFM topographic images of the water-dispersible colloids on mica surface. (a) water-dispersible
colloid sample of saline-alkali soils; (b) water-dispersible colloid sample of saline-alkali soils after HPMA treatment. (c)
water-dispersible colloid sample of the agricultural soil

E 1 ATBRPRERERKEEREEZERANEFHEMRESHRE. BE@ARBBLIKEEREER; Eb)HA
HPMA AL 2[5 s TR/ A M A A i s (Bl (o) A Rl b IR KR M BRI A

A DU 5% 3] 3 oK IR AR BRI PR 45 R o o — RO Bk, ] 1) R, XA
ARG RSFLE LCK 247, FYIEEN 220 nm 47 7 Ah—Fl i AR G5/ BRI FO kL o 1X LU BRIF Uk
(TN 10~180 nm. 1T 3 rb (A HUR A TCH LS 00K B AT AT T2 20 8, 96 DLRT AR 7850 750
AT AT LGS & BITCHU P BRI R T, 95 S0 7 7 Sl AOW 5% 1) ) 3 L JR Ak BT R A LR A TE LR
G N 7B, BF 7 Sl K AR SR T R BR I (HPMA) SR AL B EE B L, FFIAS T R AF IRl
o AWFFE, FATWARE T /K58 SRR BT (HPMA) S 5868 1 o () K I8 1 R Ak ks () s i 14 1.(b)
9 HPMA Kb 35 (1 2R 1 1A 1) AFM TE S . W45 280 10 0K 5 5 — MRS /N T 80 nm, K 28 HIUURL i)
FERZITE 20 nm Zidi. B HPMA KB FTFIAL 3G AR R ORI A3 1, 22 HPMA A B3It 1 SR 060+ 398 A
PARSIURL B S5 AR /N o 3X Ui B ZE A HPMA Kb 33 Rk T B, s e Ao (19— 22 B 23 AT 3 HPMA ¥ fif - HPMA
FE Tk B A DAE /K 3G b B 7, & BB RSV A /K I P AR BR 5 o DRI, SRl g8 5 A o ) o R 55 T
HPMA ¥&f# . 734b, TATER AR EZ3E— P UESE 71X — 25 5L . 1 e X 32 U5 2 K I E R A 0T )
R JE N B AAF BN RR B R, THE IR S TR SRR R A . 7E RS0 Hh SR R AR L
S K I AR L o TR BB S 1.6%, T HPMA &b B fr S5 Bl S 50 LR A JRAA 71 40 L /N 31 T
0.37%. AFM 3045 FERIAREVEUESE T HPMA W] DL A 26 2% S 0 - 498 1) 7R 1 e 8 23 B 43, 8 PR Ak
AN o AEIRTIR, AT AR AR b - St 5 T FRE R E . 1] 1(c) s T B e KA M AR I
AFM JESRE . B AR AR 22 T (0 /N0, K 22 ORI = D 10 nm Ze A o Bkl 3B A pA SR 5 48
HPMA Ab {1 £ 86+ 38 AR BORIRE AR K /NMB AL o 33 ol = 39 i 110 25 2 X 3] 2 b - 338 e A S 1
IFTER IR G o 10T SR BRI 4% 308 J88 0 HP o B R W R 7 25 B R THD 458 J P A 55 38 2R AL i)
it~ RIURL[10] o J6 LI 2 438 v 1) B A LA R 43, S EHLTE L3 A B Ak 2P I3 7 Th AR A TR S X AR A
JEE 5 I 2 B - S R U S E DRI B AR e Ak JE TR R ER AR IR AL &1 5 B IR LA M FR S 4
HH A Ik, R0 05 B I IR A SURL AT B8 Fh -E 3 rp ) SRR AN = LR A AR . e T b 1 458
I A& BN, AR, AR MR B O SR A AR SR ) 40 B
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Aab P P 6 el ot 3 A AT DA S U 5% AT SR IR AR AR S B o 3 I R S SRR PRI E 45 SR AT EERE, i
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Figure 2. XRD spectra of the water-dispersible colloids extracted from saline-alkali soils before and after HPMA treatment.
K-kaolinite, I-illite, Q-quartz
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Figure 3. (a) XPS of Ca2p of the water-dispersible colloids from the saline-alkali soils before HPMA treatment. (b) XPS of
N1s of the water-dispersible colloids from the saline-alkali soils after HPMA treatment
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HIERAR R Ca TR AL 24 2k, X i BIZE HPMA ER 2568+ /E BN, #h58 1 v 1045 £, 7T 1 HPMA ¥
fif, 1X—&5 R O Bk XRD MIERTIESE. 55—, 4 HPMA AFE A N JCR K H I R L HPMA AbHEFE
A M EI N LRSS [ 3(b) 8 HPMA A3 5 #5081 B AR 1) N G 3R 1 XPS w7 g . &
HiEoR, 76N R ER 2 EEHI, SRR R TIAAE 2 AR N ok iz
RH AFM BG4 R G T HENIX 26 N JC R T ReE Rl AR B AR EEER . £ LI A
FANEYYE FRfibgh b, Ca JUEREM N uHREEIEF EENIEM . KA gAY, Ca mREFEL
TifRA T SAAEX 45 RIS LA 2 1) XRD #528), RAME] N TR IIFETE. 1X— 55 5 3 B b 3R
R ) IR B T U . FEAR OB IR MR I A B BRI R T Ca JGEAI N JuE . MRS
G AFM SEEGEE IR, DL HEHL T 38R pH (B (pH B 2R 8.4), FATTHEN A MY 338K i M R AR s S o R
Al RE T B DA B P AAEAE . TEX 3RS MR 3 M R S v, 45 B T O IR P R A IR EE A T
CUA WU, BRFRES AT DAVE v b0 1 o5t R 1A 2GR [17] o BRERES7E o R Eh ik L R R RO 7 &
B R, XA BT R ] L R e rP R BRIR £h S N T AR (R RR R T, SR PR g )
B, JFiEid Ca BRI Na B 722 et n - i) s BB [17] . #hBs 12 HPMA 35, FR3EA 3 n 1%
HIES TGRS &, DR A R IS S TR R . BT L, HPMA IR RS 7 2 R 2558 1
(177 AR AR -

Kohut %5 A\ i 2 Gy MR 9 ik 3R 060 4 Hh (F0RG 4, 45 R o R HL R RoRs -0 P A R S o B 4 )5
IRFAAA[18] o ASHIF 70 b ER Ak E 358 s ORGP 7E L e P2 i g b b R YR A7 7E A [15] . #hs i
B KIS YRR AR R R T SR L4k, EEH TR AOEREASIR . 5 A0 - 48 v B B AN [
2, RO PRI X SR S AR AR BORLAR TS L, e AT T BEIE Ae 7R LIRSS M I g A 2 B
FH KA B TE B0 1) I ) o DRI, XSS AARR 1 o0t SR L W R M A s A, R REA B T
e 0 E | E S S Y

WG T FE R KIEVERAR S A =M R A O S5MEERKTHRE: @ 4B SERE RS T8
G @ Ko TAENMEDO] [19]. fEARE S, Rk LY. J7fda UL RAT#EE AFM £
U 5% 1) 1B b - 43 (ORI BT 43 AR T BRI, X e R R BRI LR TR, ATRETEE
TR AN G s R B OGBS HLIK R i I R A T SR 1 5 R AN AR A M R T LA
HEAEH, R0 RN UK B 7KV M e 1 1 285 R R L B 2 M SR AR 6 11
4. #5ig

AW SR G 52 7 R A H DX A R o R KA R o S AFM 6 T LATS i, SRR A R K
PR AR R BN K B IR G F RV ER T TR, 5 FLIX SSER IR B A R AR 2 Va . @3t XRD Al 2
3 LI AR R AR AR B m e s PRI TR A A SRR S . RO K
PR AA E A, R A K A e A T REAE T B B (O B0 5 TR B B EAE A . 408 HPMA Kb 3
J& s ERBR AU T A R U5 A T HPMA VAR, JEREIUH S B8 1, AR IR e 5o SR8 1) pH 1A,
M T 52 6 6 ) 45 F AN B AL 2 1 5
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