| T T

W +Hiindd 819

55 54 4 5 4 )
2017 4F 7 H

——

+
ACTA PEDOLOGICA SINICA

E[:& Vol. 54, No. 4
July, 2017

DOI: 10.11766/trxb201703310602

B HEEMRAELEE. BT HEVENRA
5 W

(e RO% SR A2 5 P JE DT T s S s, 00 i O SR IR BRI 2 B

B =E

R 400716)

KRR, ANy, R fesa RHm v B OO R, i 5T Be AL

SRS IR, TERTSE Tk B AUR BARER G I . AR SCRGEHL T 1K L8 B THA RN e R Y fE
&, RN R R RN BRI AT TR, FRETRA T IR B AR RS LE S .
WY AU A FEAV A 2 T AT A AR G A AR R AR T T N ) B I i S A Y T
. S5 KPS A, BRI E T TR T AEA S R B R A TR .
DL, i 2 St S I D5~ ROBE B3 T W ) R S R o, O e S v il R A B T 5
HEW K, BoHEBTERG RN, 7277k ENE N | AN T RS BT
RPER L IRBEAT B L RAL, IR B T 7 2 AT ik, e, W RE ERR S+

8, DABRAS L A 2 MRk AR, 5

DA S v R (4 ROV N RERIT A BT, TR T

SER— LI — 2 W0 = A B STk, by a5 B b 8 wp A [ RUBE )} o S B ) AR

e, FAHHEM ST ) EEARUA R

K HE1A ST E GG Z2IE N R, WIR T, T %
FEASES S15; N3 Xk HRiZ A

EHE T HEELSRFEE Gardner G P8 “—28 A
(FEiRHL ) A5 RHEA CRYMPMER T E 58
AT, H TSR AR T 3k S R L 2 Y
PEFHTE o BRI 22 SRR 1 ) R 2 S8 i B R ok
N, AR R U AR RS, AT
FEATAR G ANEF g v] LA B s H T L2 ng b5 2
o TEMBATER, AR EY . B
s s N B e B — R R BB L 5 JF R
P AL T LIRS A TR AT, Sk
RAHCCAE S T — A FEFAERH AR A R
) HARBHEREATET N M, 44 IR
W BRI . — 5 1 5 SC 0 1 FAE 52 Ok B
SR, (B 5 RR A B 0 D BHRE OC 1 BIF 5 AR XS
Wy HUORBORBZ ML, 135857 BT A0
BT RS, B, TR A
R ) D 25 AR L B, A SRR B 2 IS
KWweg 7 Xk R mdirdne, “+
e X AR EOR R A e W L UHYERS T

B, SR LT B SR ETY
e, HEZOCHRN AL AL, i i 2 5
BRAHE S SRR R R . X SE B R AP 45 6l £
S B AR R BT — M 2L T A I T

Sl b A — TR F AR, B
AR QA WO CRKT RIT? X
FIRESZ AT 10 ~ 2045 [H] S Al 13~ b5 2 S ] RUE 1Y
—ANEE R, MH, AT R R B A5
ARICN Ty, 4 5 B0 A AR 55 20 e X ]2
MR REHEATIRZI0 “Jrikae” B2 CERUI e
SR ), BUBERARIIOR CRok” AR
o ARSCETEM I — s N A KT kE
AL, PLSRAS 2R FEXS S Al - 52 F 58 7 i
WA SRERE R

o

0

1oxb “HABR” EEA R

FEAN “HABRR” MSFEIFARLE, E

* [E K HRBIER A EATH (41530855) %Xl Supported by the National Natural Science Foundation of China ( No. 41530855 )

EERA: 2

it (1963—) , #H¥z, FEMNFRmAES EEAFP . E-mail: lihangswu@163.com

ek H: 2017-03-31; UkEE0cHs HH1: 2017-05-02; R5E50F 1 H B (www.cnkinet) : 2017-05-04

http: //pedologica. issas. ac. cn

S

(T

2017-7-20 8:54:48 ’7



W +Hiindd 820

| T T

o

820 +

——

S ¢

54 %

BNV /R ABER A Fr MIJGR R, &
IR A R R R . BRI AL, WE C HAE
Frim” HIARUIR Sk KRR MH AAT, A BHE RS
BT, ARFRIEE T, &4 8RN R4
R X LSRR CHBER T XL, R
BHAANTTREIIREE “BHE" KB,

fEd s, BAR) T AN R XA
e SN O ] L R s = Ul e D0 e e
XA ISR, 5 T RIS Sk KRR A S &
TEA R SCH AT 7 FeAT 1 mARA W SE A HR Y, AE
o LR R T ATz s 7 g IS
JEF B RFATA AR I RS R IS Ca™
g s A 185 B 55 28 b 2 AR A AT £ e A
RRRITREYENS 7 BEAE TR TG H 00 W B 2 51 &2 ik
A2 VY T R B 4/ T S AR R 2 T S B AL R
LR A 7 e BERZERMSIWE . “47C
LIRS

sz, NATTAE TR — 4> 52 1A By 9 A 32 47 AL
5H N — 3k REHSPIIE S0, fEARZ 07 1 2
R BR TR “BEAES” KRR ST
S, R AT A B D57 1 AT 4 R A A
PRI KA 7 TR LA N FR B AT LR, BFFE
g CHENT o WATNLIZ IR LE LR H A
A, PO AR R R | CHIRT FRARY
ARARERR, HRRR AR TAAE N — 0,
BN A ST 24 TIEF R R EE . 1K
B, WREAREHEA “LImEe” , RE#A
AT TIERAREE L, B4, XEH AR 4k
TR, R EZ R RERE R . ZI0REH,
R, RS8R GOK I Wi 52 BT 5 A ik v6
Ze EEERAAER SRS BT
HEie. AR B, XS, REENXE
SRV I N PSSR S50 g & 0 L2
T, e S AT EA E AR

2 AERHARBARRERERER

UNESIEE IV U - SEN DB RS BAY SR
REEET “SAMases” Workieska. Ewmy
A B U UE CARITFIBCREE) f)F
Frifd . AHESEERE A LR T ik St A SR Y
JIME AR R E R e R Gk
AR M X RRENTAITE, B

TATTL G @ ER (AR G Sk I
T
Tt A B 28 s sh i YR EE gk Sis B,
WA TR SR AR IR IS SR T AR Kk
2 0004F? JRPA P T : — ek FART— 1)
iz ¥R 2 24 N RN LR 222 T R 45,
WRARR XA 52 T RGe b AT P E” w9
fif . TS, MALAEIRIRRZ(EE, k%
HNFEAR; Rl TXAEARRHYERZEIISS
N E IR B 2 BB A ARAT, TR, X ek
ZAEPLIC RE 08 T H A AN Z Rk, Wi H., %
21 TF 3PP g U0 AR AR R L SXOE A IR SR £
HenT i i BT X TR R R 4%
PR S RP Pk e RO 2, I B A T
TR ELE I IE SRR

TE BT 2 AR AR ERE R 22 0004E )5,
A W I —A~ MK T ARAS AR . AT Ak il
LIa LR R I T i S AT, A T 4
S0 R T A — A RS ) R R B BRARAE R 2 AT AT
SMIMER Tz s iRAs . Tz g sh s, M
FImg A 1 R 218 A2 0004F By A DRI,
JFIERINRE] IR RAERE IR RN o 5
K, AR ORI W R IS B HL TR A ) il G S e A T
L pse, B R EACE —A4 0 (D
), MAEVFEHE EARTA e . BT
—NAEHBER TG AN B R L A i T R G
AT PR AZ AR B AR KRB ERE, Ny T AR
FHHEAR KR A — A e, AANE
FEI) s FEF—ANEHLER T ARAS AN AE B A b f
ez 3 &80, iR LhrE X Ko,
HuBR bR B2 ) RS (s 3k
f3k) BRMEZAIFE R AEERR . SR, i
BRI B T RE S 4 X R [l 220 . SRR SE B
Tl AR BRSO, AR PR FHAME,
SRR, W R B 32 ) R G AR HER T AR AR AN 7
e, Hedn, ##H70.000 1 mol L™ K*10.000 1 mol L™
Na* 53 2 4+ 8 A RARES M 22 R AR R R B, 57
BiZsili ) “sCm it RA B PR EE (iR %
S AR mE RO A A R SR e it — ) - (1) 1%
A —A K SN, frik, X FpfE ik or
1R XT T — AN FLSL I 5 4% 3T 55 0= 0 FH 1 B
iR (2) REHLIESD NG R2RMG, KWRE
WA A BERA 4 T0.000 1 mol L', FTLA, XFPaF

http: //pedologica. issas. ac. cn

S

(T

2017-7-20 8:54:48 ’7



W +Hiindd 821

| T T

4 1 &2

——

JR LR TS BTSSR T I

SR, T Ea A 821

RETLEIRE L T, X NgSLR it ii%
85 S A — B ML AR R = TRE ],
WRENRX AT, aBr 2100, BT
A LIS 3] — 2o AR B G Z A, AT A N AEAS i
BRI REAS . AR, T A Al g i S
K B A1) 2 AT R A A T A AR R B RE U L T
X —BERE F IR R TAT,  PRAS R Ll AR A X b 2
T M e A" B R R R B R AR A
B, AR Z2 e A 4 Bl i Ff g A6 A RE4Z 4 HH B G A
PRITAL S AR T, MH, — BRI R,
BRI TR R R AR 5 A

ZICEEIN, HL LR A T A O A A B R
Fe - ERHAT LR R R . B W B2 A 5T B AR
T oA (8 A TSN JRAS B TR Sk 17 1Y
T, AHARAETE T T B R —RE. E
EHEBE T, WRERARRX L T AT
IO SEROIRES, RERETT IR AT TOR R AT AE?
HEERE: fl, MAFEIRE AR RA 5
RE b, RIEIE BT B B IR RORE
My AR AR, Fn, RSk,
WA S Z B RR . SRR
FEAIESEUT X AR EE S 7 X AF BT ST RE RS A Sk EE K
KB GEfN T RN E BOA I S T RE
N JNE RE S 46 s 4% B b IS AR A S5 4 S T BE
Wb (HAFIRSEIIE, BEFTIRk 387 A2 KA
IR BN A 7 2 A B BT 2 R, A ATTMOIRAR
PREMRA “EE LRERE T —4DNAS T, Jf
HUHCEBA AR TSR B 45" o X SEIET A 7
EIIBETE, AMILGI 5T 0 FLEY R DGR S Kk
J&, JFAR T DNAKGI | B 3 PR £ il 1 i 45 B
PR

b b, WABBUHS . B BT e M
XS FIAR 2 2% RGP T L1 HE A B A
s, NTRZRM TR T %

3 ALl IR TR S

IR, ASOFAE RS E H AT 20T
TR EEA, MR, RIEERETE N % TSGR
ST EEE, JFRL CRATESRAT 1Y YR
P 2T7 7 SRR R BRI . A SCA
N, YR AT R R ) FE A LR =R A O ik
F S5 B AN

3.1 EFRIMSBBDH

BTt 5 R o 1 109 43 T 7 T AE - R R 4
MR ZE oG K% T AR, (AR RA14 K ki
TN O T A S . RIEA LY. RHEK LR
T A Y R A SRR A, BRI W R A Rk
W AT RAG B B ok o 7E Y T 4H A
WFgerr, AT b R T 35 T Mgt 5 R0 ik 19 43 W
Tk, ABAE A ek R AR AR AT O I, X RO A
(B AY) R, FHAH SRR o b P o ik 2 A
W, HAEGELF HAEAE T3 e
AN, AR 5 A B Rk . gk
VHEIEE T A OGRS, % Jh R+
e, NEM., AW, T RPEEEFRE -
FEAPNIR R G R, JF R G o 7R R
R ERBIRI R, PAs 132 [ O BRk# LR,
A AT R R R SR A ST A e AR R

PR ARAS S — A 812k [ A8 A 5 32k 9 g P o

AU R, BT RISy, M S e+
S DR SR PR B 9 51 & - S A i S S e sy
SR, BRI T T o R AT R B, X AU
—MRZPEIN,

TS, FRATE LR N 4 B R A = o iy — A A
B, FRE I A1 B AR ik 25 18] AR A FH A4 /D
BT AT R WIAHAE Lok A AR . WSS R,
MM (Bt ARELTFRARER, HPEE
PR AR LR Al A 5| RS 254K ik 10° Pa 00 0 A
I, WD RN R 107 Paly i f RaR 0
2 AN ] R E 5 | HE — A (R PR AR 48 Lok 20 T I i 1 A
BRI R . BRER & ) Z A AR O (8
B ARSI & S SRS ) R/
F10° Pa, [AIREA L LS 0% H RIRA A . X %
B, KEE AR RAS 1 3 R ARG 8 7= T AR H
YER 1. AT HRBEGXFARMER T, W25
GAYE— 2 5y fifk

PTE K B 5T St — 2B g O R A B A £
Ko VLI, BJeHE B0 E HR R A B,
H A& A3 B 5510 ~ 10 em™ "%, I AE
R R MR R 10° ~ 10° V m BRI T, i
H, % 5 00 AR AR R (R IE B T AR 5 1% i H HE
JE N BE— BRI R B, ok ] A R T TR B
R KR G (R SR (R R AR ) i R 3
s U0 SR, BREATAN, K B ok T
PRl K gl 3 T SR T R K A, X K A fil

http: //pedologica. issas. ac. cn

S

(T

2017-7-20 8:54:49 ’7



W +Hiindd 822

| T T

822 + e

——

Eird 54 %

g3

WA A 2P ok R] 7= Az — R R HE R T ——2% KA FHE
FRIE TN RS, X P A HE R R
SRIEEIR10° Pa T L AR, BANHER R RS LT
5 10° Pafy 5] Iy sk, I 5 304 e A R AR 45 S
R AR . A 2 - 398 AT SR AR I K o ek 2 ok ] S
IR B3 ~ 5 nmfY, T ) AR S EVE
a5 s B AT L7

SR, PE—LRSLE R B, IR KT RY 14
PR AR ) & K siNa i), HARE R T s
2 S D g e AR R AT KOFINa R R
e, HETFRRAKEGEEAEES. Fit, XMHA
AR B R 25 52 A5 ok F T X AR B - [A] A 4
TSR A RFWE 7 B[l A [a) 8, 00K AF 5 6
it —nmEsT5EFRE.

YNGR RE EAFSE 8 —H,0—
R MEAEHE, RHSEWE CK—k”
HAE I RE LT 55 F H L 1 05 oy 19 BRIS T BB
Pig L AR, BTG BT R BB A
BAUKASERARMBEX —45%. Hh, ZEET
A2 B K G2 AR IS S B 2 2 /N T 3 T A H far
FEGSTFRE . UL, 5 R R E) A
— P RO AR AA BEAE A, mH, K
Na' ) iR 22 7 W izok A TRX AR M B AH T AEH .

BUAE LEFRATT ) A0 BT 2 A R RO, BPKT AN
Na [ J5iF . X BF, FrE 2 A 2 1A TR
A TS TR EOK &R, M2 FIE T2
SRy 2 [ 22 5 o T R 2 T B A A7 AR AR 5 1 H
Uiz e 20 A TR AR 1, B
AR E T (R F ) WEEEME RS
KAETERSAE T EER AR, P
IR A A RO [ Nat . KYHICs ™ 0 IR B T
+1.18, +1.94F14+2.40 N F AL AT 0 Ti7ETCH
B KA T e B 2 R+ 1A ff . 9T
KW, T RER ERHHr, K HINa 5]k
A bR 22 5 mT A 2 [5G e A o

T IEGHFRA T A R R RO, K
ST R R MHE B BB (
FhREEAE RS E R T 5| & 0 HE 28 Hp 1k
ER) I ERE.

LR THETEMW R, AR A A
TR F B REX 3B R 70, HHd
LA i+ R R H e b oph rR i & 30 ,, 1R
S L 48 7 [ K 350 49 P SRR R 1 N FE AL

Vg s

Electron cloud

\

>

. -

—~

/

il 110 Na'

Na® in aqueous solution

Hfz

Electron cloud

BRLA T LAY Na®

Na* near clay surface

B TTERR R L AR 2 M i (RS T RE R
AHE RS ML) R

Fig. 1 Schematic diagram of ionic non-classic polarization

K1

(changes in extranuclear electronic energy and quantum state )

in high field of clay

3.2 ETEUMERSIN

FEFEI a7 LIEARSCE R R N TE LA, AR
SEOM AN F DT RN E R, I R AE I T Uk Y
il bR IF R AW TR R o IE ARG e A A
IRBLF R AR I BT IR 7 BOAIRKE , TCIR ] S R ik
REIRRG, MIRZRM T XTI

Xt FAR BRI YIRRE I S 28 R GEmi s, XA
R By EE . HAT, TIPSR
PR ERI T 2505 WO S i Y . H
JEH 2 LR G T A, TR WS O = 1] £ 57
R — TR PR 55 o FAT, JT R i
WAL SR A RO ) AW ST AR A S i £
e (AnFr AR B B K R ) 5 TR ROK
LURRE MO, FERESMEN RSN E T 1E
M Uit goRE0 . b . B | MBI
FRISEJEE S5 ) B2, X A7 PR 3R 28 2 AN S T 3]
THEH AN . IR AL AL AR AL
BRAER T, JLF R BRSO 1R R AR A T
JEF 5 001 2 1 TR 2 R L

N 5 A E AR, Ak 2 — Ak
T e S S I B AT S - S KE Bl
I 5 FLBR AR E PRI T K A 1 3 AT SR 1A

http: //pedologica. issas. ac. cn

S

2017-7-20 8:54:50 ’7



| T T

W +Hiindd 823

4 1 &2

——

A Rl LR T RIB R . SR T I R 823

Je R B X AR T SO AL 4 <6
B B S RLAE N I A A S AR R E . T
SEZEAG 5 AL AR E PE A SUE R B 2K A B A+
ek e, Wz ALK P o R BPRL,
S v T 95 18 S I OUL i R R R W R TR
B RHUKIZ S UK LK AR R W R B R A

MAE, ¥ —DEE R EHFT R A AL
MCH R £ (CE AT L) |, KT
B Fa ALY Na'siK e, g B H
CIfCHe, MIMEREIZ “Fifbihg” 71 “X'-%6
+7 (HPX'=Li", Na'giK") . E2J& ABIE N
150 minfff “X*-2e68 +" sk Ay AR

045 r
Mﬂ¥
035 NS
0.30
0.25
0.20
0.15
0.10
0.05

+338 Kk B Soil water content w (Z) (ml g™')

0.00

-0-0.1 mol L' X*, -g-0.01 mol L' X*,-A-0.001 mol L' X*,

00 1.0 20 3.0 40 50

6.0 7.0 80 9.0 100 11.0 12.0 13.0 14.0

T IR Soil depth Z (cm)

B2 F—%6+1 (X-%61) SAR—MHEEF (L'
Fig. 2 Distribution of soil moisture content in the same purple soil containing cations (Li*,

valencel50 min of infiltration

B2 W], [R]— - HEA DN BH S 5 AN [ i S 2K
Bk iz ghd B 0 22 SR A S N o il X R R
CEIMER” , AT B Fh A AT 5 5 3
g, MH AR oKz sh A TR . (-
Here ) AHCHEBAT PR E] . KB R P e 1 4
KB E, R T H#IrE T A R
SRR EE . HXAUUE— RGBS, if
R RIRTOIE . L HOKE A eSO A AP EL
i PR W7 Gk X R A AR, A BRI A HEK
1B B BIA TR R 4B S SR IR S O R ) e R K
M R N RZ e T R Ry R, LA
W — 4 ) AN B — A HILAH T AT T T 04 1 S5 5
FE, BEMIRN T ORI HAEER L, I RN T
FHOKIIE SR L W, TSR T —
FlHT AT AE : AT RT3 S 9 A S T Y R
RO AR PR T ek — 2 LA UK AR

R, T )58 €0 - K a2 3 5 28 1A
PSR 5 155 (O b T RERAIAR B, (EE 5 A R
NN e o N DIy R R A T D F A VAL e s A
WA R 2 (BE =S ) LHORrEE),
R 358 TR S A IR ST o X AE A ms

Na"8(K") Hf 7K 43 A T8 150 mini 9 5 K &40 7 1)
Na‘or K*) different in valence after

[18]

ARG 12 2 A R G T R AR g, AR E ST
BRI IZ I B0 AR AL 3l 42 05 1 AT BE A AN ], (1
fAT AL 52 5 $8 7 1) 01 2 FEE By 2 AR I ) 4o
HALME I RS
3.3 ETFitEFEMR S

WAL BTk B THE R IR S 07 2F TR
TR EeE, B, IERETET %
A G T IR AR 22 RO By, i HL,
i b “Te— A MR T s e
S5 SRR 08 1B M S B IOV T A A N AE AL . A
b, SRS AR B —— i 1 T RS B
TEANI R FIRSE, BRESIIRG R SR
CHEAEET UESE, SR, WA XFEREEE TR R
WA BACHRBI 2 FFRL, A2 8 52 IR 7
JUBE EOE T R A R AR SRR, B4, JTRE
T EE AR AT A R

T TS A 1 1 B R G AR I T 2
A EZAMAE .

S — ) R g A SR A K- OB WL
g Ay s AR P KR AT SRR T IR R =
=P LB, R T K -0 (NRERG ) L E

http: //pedologica. issas. ac. en

S

(T

2017-7-20 8:54:53 ’7



W +Hiindd 824

| T T

824 + i

——

S ¢

54 %

[FIFERY2 « 189, SEMLA AR RRIE IE1~ K -0
wOAMERES ) o RINE A Bt
R, B LA R MK IER, JFH, K'ET
RIS EARAEY, Freisticdt L 1. B
R, XMz AL R, LR+
ek Rz . Hi—, iAW ioR, i as
MAE = LB, I AaKH LR AZB A0
2= IJrfLBmIE K -0 7 Hak, EKRERPK
IR T, B4, K AMEAsSRFIA R =5 fL
BRI 3 26K A TR ANl gl R B (7 55 =, 1E fur far
A () T (e K ) Z8lober 2% 48U TR, (R, Y
THEZBMEEIA -ERER, KR FsS
B =L A A BT = Z A R R 2 HE R =
H, K'MWHETFaB RSB BRI AN E il
A2z AR A Y R RS . SR, X HEF
AR EEHELE, K#ERELT (I E =1L
BRAO B A220.26 nm ", K B AR Z5°50.266 ~
0.304 nm ') o WK, ME—TTRERIMEREE . K'Y
g A R A =07 LB R Z AR AE T o
s ZUA I 12ROV, JE AR T AR A KT - OB
GAEM . MM E, KESB A LA FEEM L
SR ZUA B 2RO, T, JCiEIE R K -0
B, Mk, SCIMIEM, KYES N A EKE EWAT
TEI S Sy Ak e 2 R H g
A SR A K- OB A5 B 55 . R T A s R A
TR, ) A A 2 B e A A S A T i AT A
RSO T A rF T 25 A T A U 32 B e A AR
NI L RTLL, B 2 T L AR T
AJRFRIEE (A TFREFSRE ) ¥k T3
A7 o AR, B R R A P Rl R RN Y
Yy RRALE] , 0520 T L T ) S S AR AL
oz

5 AR R R A R AR . A
B R T i X, A g
pHIFMEE Bk S HIMRIL T . AIFZINE T S8
e p H R B M A R AR it B A RN R AT
WH) 1Y p HEE R A e R R (A BT
KU HERSE, HEpHNSZEWIRE . HiL, N
PR B M p H R BEAR R R AL o
YRR, HEEEEIERIL, REeET
T HAY AR, 1A T A G /\ A R A T S 8
AT R, I ol 8 3 i AR 2 78 ol T 1A
FURARIRR AR B (1 398, R/ TR 1A Al R B

e T HEREARE . SR, — BB T AR
PRANER R T RER , RIS AR R = PR R A
TRERY . BTRL, IERRAL B A KR E N .
pHFEAR G MELL A AR =R PR B0 . 4R, 1k
Wb SCTE R AL A AR ALE] . BB B R 2R
B, B\ TR AR B S 1 R B T P H R B R
B TAT 0 W B 2R B — B . EAY SC B, HT
T AL T 1149 WA S 2 i 5 30 L T 0 i/ T £
PR X Rk I — R RGP N A
THOE (WH-0-J7) fFE, e, JFEt %
ST SRS RN 24 22 R T2 JIUE S S

LR AAUR R AR (R, e
MY ) i ry “vkih—M7 o HXEp e
LWEMHRY . T RGN, FERZ N
i, WO ZBTMNIE. it~ RUBE 25 FBT o A AR, T4 78
i 5 RUBE N e LR e 0 T Bl SR A 45 5 A
RWEEE G R, B, LT e po i
TR T VA - e~ 2 W 58 R o s R T 2R 2
IR, b b A IRSAE I — A SR B ST iR
RIGAHBIEHIIE, T X —MEF RGN 120
BFTE i LS5 BEGR O SE i i BB AT 5T

4 %5 B

g e JR R 0 58 R AT T R T, AR
TRA ST HT B A BB A AR RS ZR G o ARSGA
N eI FE I T3 IR 0 AR G AR IR PR AR SR AE
THX Y O TS5 B R0, I T £
BesA o B RN FOR R E Y . BT
RAE, ASCIRHAETT L ERZEIL . AW, o
Z R RS et AT B R i fai ke, IFEBh T
T AT, AR R RS BRI
Mrb e, TEOCEERE A E a5 45 R — SO0
P — 2 RN " =35 o] B EL R, S L e
T RUBE e 2 S B 0 1 ARt DT e 2 Ay 2
SERY SRR S . R, ARSI T —
AT AR LA W FITIEE R o TR R LT
feiEd R b, BAAAUH T ILAE 75 0 Hak ki iy
N, HEEEET LMY RETS, (Hiki
15 e B R 4 - S R G R ARIR T, R LA SE £
AN A R A B, DLBCR L oA
R TR A . R, AR T AR B
NIRRT e, M 2 A S K

http: //pedologica. issas. ac. cn

S

(T

2017-7-20 8:54:53 ’7



+Hiindd 825

41

A B AT RN B . BT I LA 825

IR AN S SO At A B 9 R R B 2 5
HE, P b A AR b R TR REAAT e A ol G
TE, B R E P a1 RUBE B 45 8O0 A A L
b A W AT AE

2 % 3 #f

[1]

[5]

[10]

Gardner W R.BT = /38 [t v 25, BRAY, BREE{R. BE
Al R AR A M A AL, AT ROl
1995

Gardner W R. Preface//Soil Science Society of America.
Chen J, Luo B G. trans. Opportunities in basic soil
science research (In Chinese ) . Beijing: China
Agriculture Press, 1995

DA - BR FF L OBIRVL. P BRI ECE
JREL bt RS ERE, 2006

Cotes R. Preface // Newton I. Zhao Z J. trans.
Mathematic principles in natural philosophy (In
Chinese ) . Beijing: The Commercial Press, 2006
TP 201545 DR AR B2 s R 25 4 () i R ——+
e oy B R IR S 1A AR HUR B . R,
2016, 53 (1) : 12—15

Jia Z J. 2015 Nobel Prize and soil microbiology-Culture-
dependent study warrants more attention ( In Chinese ) .
Acta Pedologica Sinica, 2016, 53 (1) : 12—15

Le Bissonnais Y. Aggregate stability and assessment
of soil crustability and erodibility: I. Theory and
methodology. European Journal of Soil Science, 2016,
67 (1) : 11—21

Li H, Peng X H, Wu L S, et al. Surface potential
dependence of the Hamaker constant. Journal of Physical
Chemistry C, 2009, 113 (11) : 4419—4425

Hu F N, Xu CY, Li H, et al. Particles interaction
forces and their effects on soil aggregates breakdown.
Soil & Tillage Research, 2015, 147: 1—9

Li S, Li H, Xu CY, et al. Particle interaction forces
induce soil particle transport during rainfall. Soil
Science Society of America Journal, 2013, 77:
1563—1571

Yu Z H, Li H, Liu X M, et al. Influence of soil
electric field on water movement in soil. Soil & Tillage
Research, 2016, 155: 263—270

Li Q Y, Tang Y, He X H, et al. Approach to
theoretical estimation of the activation energy of particle
aggregation taking ionic nonclassic polarization into
account. AIP Advances, 2015, 5 (10) : Article
number: 107218

Nearing M A, Bradford J] M, Holtz R D. Measurement

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

of waterdrop impact pressures on soil surfaces. Soil
Science Society of America Journal, 1987, 51 (5) :
1302—1306

Pashley R M. Hydration forces between mica surfaces in
electrolyte solutions. Advances in Colloid and Interface
Science, 1982, 16 (1) : 57—62

Leng Y S. Hydration force between mica surfaces in
aqueous KCI electrolyte solution. Langmuir, 2012, 28
(12) : 5339—5349

Xu C Y, Li H, Hu F N, et al. Non-classical
polarization of cations increases the stability of clay
aggregates: Specific ion effects on the stability of
aggregates. European Journal of Soil Science, 2015,
66 (3) : 615—623

Huang X R, Li H, Li S, et al. Role of cationic
polarization in humus-increased soil aggregate stability.
European Journal of Soil Science, 2016, 67 (3) :
341—350

Liu X M, Li H, Du W, et al. Hofmeister effects on
cation exchange equilibrium: Quantification of ion
exchange selectivity. Journal of Physical Chemistry C,
2013, 117 (12) : 6245—6251

Du W, Li R, Liu X M, et al. Specific ion effects on
ion exchange kinetics in charged clay. Colloids and
Surfaces A: Physicochemical Engineering Aspects,
2016, 509: 427—432

Liu X M, Li H, Li R, et al. Strong non-classical
induction forces in ion-surface interactions: General
origin of Hofmeister effects. Scientific Reports, 2014,
4: Article number: 5047

YuZ H, Li H, Liu X M, et al. Specific ion effects on
soil water movement. Soil & Tillage Research, 2016,
161: 63—70

Sposito G. The surface chemistry of soils. Oxford:
Oxford University Press.1984

Tansel B. Significance of thermodynamic and physical
characteristics on permeation of ions during membrane
separation: Hydrated radius, hydration free energy
and viscous effects. Separation and Purification
Technology, 2012, 86: 119—126

Mhoc, BHE, XUETEL, SF. ARXTRRIE S HUM BT IR R
rfUE B faf JURE 2 T 5 Stern UL I E , R HEAEAL,
2015, 52 (2) : 446—452

Fan H M, Zhao Y, Liu X M, et al. Principle for
determination of surface potential and Stern potential
of constantly charged particles in asymmetric mixed
electrolyte solutions (In Chinese ) . Acta Pedologica

Sinica, 2015, 52 (2) : 446—452

http: //pedologica. issas. ac. en

2017-7-20 8:54:54




—‘ +Hiindd 826

826 + i &5 Eid 54

Rethink the Methodologies in Basic Soil Science Research: From the Perspective
of Soil Chemistry

LI Hang YANG Gang

( Chongqing Key Laboratory of Soil Multi-Scale Interfacial Processes, College of Resources and Environment, Southwest

University, Chongging 400716, China )

Abstract For a long time, quite a number of people one-sidedly believe that soil science is merely
an applied science, and its research tools are merely experimental, while its research methodology should
be holistic and integrative. In this paper, systems analysis was done of the perniciousness of this one-sided
presumption to development of the soil science, and it was proposed that development of the soil science
in future should stress the use of analytical methods and a natural systematic integration should be realized
on the basis of such in-depth analyses. Three basic viewpoints were then put forward and elaborated:
1) it is essential to be fully aware that the peculiarities of the soil systems root in their fundamental impacts
on subatomic structures. For example, in common aqueous solutions, Li", K’ and Cs" will definitely not
exceed +1.00 in effective charge and instead should fall below +1.00 due to cationic volumes and hydration
effects; however, their effective charges burgeon respectively to +1.05, +1.94 and +2.40 when these ions are
placed at the interface of clays in aqueous solutions, as a result of the profound impact of clay on the energetic
and quantum states of these cation electrons. In other words, cations (as well as atoms and molecules ) at
clay interfaces are essentially different from those in aqueous solutions. 2 ) Considering peculiarities of the
soil systems, methodologically the soils should be hierarchized by scale i.e. macroscopic, mesoscopic,
molecular, atomic and subatomic scales, and eventually analyzed by means of the principles and methodology
of quantum mechanics at the subatomic scale. And 3 ) Through researches based on the quantum effect unique
to the soil, direct correlations between subatomic structures, soil microscopic mechanisms and macroeffect
could be established, hence to realize, an natural conversion of scientific principles between different scales
of soil. And in the end an independent and self-consistent pedological knowledge system will be constituted.
Here it is a must to emphasize that this paper is intended to provide some ideas about methodology of the
research on basic soil science. Although it may be too much of a generalization for our arguments to be just
supported by several special examples, the particularities of the soil systems those samples reflect sufficiently
express the necessity to establish an independent and self-consistent knowledge system for soil science, and
the importance of analytical methods in the establishment.

Key words Analysis and synthesis; Multi-scale decomposition; Electronic shell structure; Quantum

mechanics
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