ISSN 0564-3929

.« Acta Pedologica

B Tiivang XUebao

- ~ - > < - g : P
- ~ S zy p . N :
- B B O - : s : £ ) . = &
s W@ 1) Y a TN \
P = . A 2P 2 > ks -

ey AT N -

2016
— 538 H1l
Vol.53 No.l




S, + & =z R

( Turang Xuebao )

$£53% 15 2016 £ 1 H

E V4
FiR 5T
N T AKX AE ) T8 E 5 M B I TR TG oo vveeeemmenneee s R AR MAkS (1)
FAAEEE
2015453 DR A B A7 Bl R 2 (0 i /s —— T IR A W) oy s s 3R e o 1 A A O iR e AR (12)
R X
Hh [ A A 3 G HL AR R IE A B B AT e EaM HAEX K F (16)
FEFRUSLEBERY (42 508 H 3R S TR AR TPAl ooeveeeeeineeeens IR ZFIERL SR H RS (28)
AP TR T 785 0 3B T 42 ot O A A BIF 9T e e I 2= M ARSEIESE (39)
TIFE A ML+ R FRRE LB RRIE G G e Bk Ry F OB (48)
- SRR D RN T L ) ROGT 5 bl - SR HLR it A A ) S e ZERRIH EER skEEIAAE (58)
BT AL G IR ) 45— 5 0C FR AR AHERR ] IR TT - veeeeeeeeees WO ¥ n EEHE(72)
TSI A ) 0T B2 A AR 2 B AT U R B e g U RKESE (81)
Hh ] 32 B IR A IR A I BRI G v ot EAEE it (93)
JEK I HE T 3 s 3 VDR M TR AR R K R B A e ToRlE RN R CEE (103)
TR ESE AR VDB R 2 [ VD e K Gy B 28 AR AR e e W BIRAE Pk (117)
ol TR 3 X - S A SR A e S B 3R S R AR A T ST e KOROE R K M (127)
T B A PR T AR P A 498 68 40 o 2 o8 R AR 5 R R R S e oo Xl & %= &K FKES (137)
T 2 i W HP S e X R AR R fer 3RS WA AR R pHAGRE MR weeeeeeee o kB Br BEAE (146)
- SR R R T AR R WA B — A B G oo WEIY XERB BRsF (155)
TR Hb X 22 e R A HH Ao 2 el ) - 3 U AL R (R S e oo kel ZHEE (166)
F A [ it A it % T 5 45 T B AR 0 - SRR R (R S e oo AR RS (177)
e P DX AR SR A X M U AL G (Y SO v sk IR A I1AE (189)
00 it FH 2l B R R R 20 VR KR - R PR AE A B e e BHier BEEMA %5 (202)
TR A/ NAZ - KA AE R E R R AT SRR R e A B4 x| ¥ (213)
— P AER I A s SORVR EE R AT AT oo R A MR (224)
WR M GE 7 - 538 v 0 B A 20 28 BT A ST A T S v eeeveeeeemmeeeeiiieeeens wWo2E RBAE EfE (232)
AN TR A R T AR AC AR PRISUE ) R VE AR A e eeeeeeee e Gyl FSERE 2 hAE (241)
67557 1 AFHARTE A SERTIG Jo FLEG PR T oo eee e vrmnenerreenenee e, DAL EHR ZSITaRsE (253)
AR BT b B AR B BRI R e W TR TS (261)
iR E R
Jit A BT P 5 8 A SR AR P S e I AR BTNAE (271)
==
<<ij%7%?ﬁ>> 201454:&171377'?1/811%2@]%@% ..................................................................... ( 188)

HEBER: “BJEX REBRE” ASRTRE (kK . RJUIREML)
fﬁﬁﬁﬁ)ﬂ” .................................................................................................................. (276)



CIRRESE- | + ;[:% i" ﬂi Vol. 53, No. 1
2016 4 1 H ACTA PEDOLOGICA SINICA Jan., 2016

DOI: 10.11766/trxb201505070152

EE GL AR AP S 1 5 JE X ) AR R ey IR A
SR AARRpHA RN

Xk k%% K B 4Agae’
(ARBRNBF2E AR TR S BT 0T, AR Y S R SR E SRR, TR IR0 SR A S8 A 75 s
m’a, M 510640)

W E F5E T W5 A A8 o o P 7 58 T K R RT0. 1T mol L' NaNO ¥ W i B 257 A
5 8 YR A e B DA 1 9 N aN O V5 W 3% 282 M W IS, 25 Wt 52 728 A 5% 3 UK e W i ) AR R p HAB AL
( ApH) WS, 73— T A CHLEL, 1R, Wiy 7 &R 20T, B B AR A Xt
WA A pHAYSE I . S5 53R, CIE R A W HE M S T A, SR TR (L
BhF 7R - i R P R R PR B )R], YRR SR L BT UK L 0.01 mol LT NaNO5. 0.1 mol L™ NaNO,
PLJ 1 mol L™ NaNOf#Wz B, 7525 85 F /Kt FINaN O, I8 W b 09 W sk B2 X A pHI SR AR R ) . S dk
M, WU AE A R BT TREAK, ApH¥ RIEM, RZWAGFAE, H A pHAZIEIF thig K E iy
LA IR 0 pHyy AR ], 2GR IR SNIZ S S A ZPC (AT AT ) B X FRER 14
Bracmd, Mt e, Sl Bk A pHAR LA 1 AR AR T R =2 — 2 3% 60 fift ot A v 1 B 0 B AR b 5 3
) AT A% L i 3 7 10 2 1 LAY AR A

KRR nIAEEfr R SIS M, B TR pHARLRRE

REISES  S153.3 MCERFRIRED A

S R A I - R R e g - SRR A Y — R B, KRS
- AR R R A YA R, AR g AR A B TR A, (X R
LA By v B < i B B RO L I B ) bR R p HAT SR 2 A3 7 I D0 7 A RS . R
HERIDEFALAON T R — N EDRN Barrow iy P02 B BRI, 55 T30 BE 1925104 5|k
Ao AR RS LR BT M-I R SR, s R A R T AL O XS it
pHZ RN B E, FIMURMFAEE Z 2R MN @i s rrs: 7 X — 8 Mok S B0 I 5 B
B R TpHAT R BT RO g gy fg B 2 9 B S T B R A
AL R 0 S RGBT AR AT T L, 50— ol 0 2 A e o
b S VI L S TP B T R BN R R pHEY e BIAES TR L B T B R R Y A

AL AL AT HI DGR SOk PR, (ELISK— 7 T B S I 7 0 A LA
A, BT R AR R R T A A T T 38 7 {0 T 25 197 - S B

URA HAREEEETIH (2015A030313567 ) FlJAE /ML & YR 4 H ¥ B Supported by the Natural Science
Foundation of Guangdong Province of China ( No. 2015A030313567 ) and Guangdong Province SME Development Fund Project
+ W ifEH Corresponding author, E-mail: 121123623@qq.com
EERIA: B0k (1971—) , 5, #im eI A, B, BIFER, FENFMYERF AR, E-mail:
1jx0001112@21¢n.com
Wk HA: 2015-05-07; WeE i chin H: 2015-07-11

http: //pedologica. issas. ac. cn



13 BSOS e B 5 R X T AR H A - S U A AR p HA S 147

BTG AT R, AR B A E 2K
2 B F K RIS [R) ¥ B NaN O ] 5 25 AT 742 Ha o 1358
HH T p H-f R ph AR AR e e AR, HAEA R
pHE, 4B TR i A8 Jf 4 — 5 0L 3k
VEWITEA R pH B,y 7] 22 v iy 83 1T L £ 1
FRI ARG, DAKCR 15k BE AR TT M O 5E A, AT RES
SR EAE T ORIER T ) SFE7E N AL PR 8y
T 1 ) R R — e OBV A B AT, T 75 L8 5 1
T R 2 A e B 3 A S

BT ERINGR, T2 T AR A
Aoy e S P R R A e PR IR MR R T, el
SRS T MR IR B T W M- R R, AR AR AT
VUL IEA B W BR i 21398 9 A0SR, A TR B 1 i
M BE 2R AETT AL 25 B 1K AE P9 AN [ e B2 A
PR RN aN O 35 WO L AT SV g e, WIF ST 5
F i B AR AR T AR LA SR R pHAE L (ApH)

BRI o RO T A T B A pHAR AL Y D
I, AR e £ PRI x5, 5 20 R Bk i
CLIER LI A R BT T XTI, DL S0 1A
5 S A S T AL R £ S AT L I R R 1 Y
A — e AL B

1 bR

1.1 #ikH A

KA T PR AY AT AR fof 1, hEVIPU 415
FEL R B fie 21338 . X P 483z s A 7 vh [
7, @ T UL e [ BRG  BR H X a E E, H
FALBR SRR ZER RN L R E IR T T
w60 H i o =08 A R E 7 Fluka i, JERE 47
A E A . RIS IS A B S Bk &
BRZeBiEs 7 . REEAR R LR

F1 iR T EAERER

Table 1 Basic properties of soils tested
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Acrisol Jiangxi K, I,V
R I A 214 =R I AR AR AT A
Hyper-Rhodic  Kunming, 36.21 16.51 48.83 148.3 3.78 4.85 pNZ2N
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1) KCl: 1 mol L™"; 2) G, Gibbsite; Go, Goethite; H, Hematite; I, Hydrous mica; K, Kaolinite; V, Vermiculite
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Variation of A pH during the process of successive desorption of Cu”" pre-adsorbed by Ali-Haplic Acrisol
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Fig. 2 Variation of A pH during the process of successive desorption of Cu** pre-adsorbed by Hyper-Rhodic Ferralsol
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Fig. 3 Variation of A pH during the process of successive desorption of Cu’* pre-adsorbed by kaolinite
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Fig. 4 Variation of A pH during the process of successive desorption of Cu™ pre-adsorbed by kaolinite and Ali-Haplic Acrisol
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Fig. 5 Variation of ApH during the process of successive desorption of Cu’* from kaolinite without addition of adsorbable cations
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Effect of Ionic-strength Change on the System pH of Variable Charge Soils and
Kaolinite during Successive Desorption

Abstract

LUO Wenjian

ZHANG Zhengqin

CHEN Yong ZOU Xianzhong'

( Institute of Agricultural Resource and Environment, Guangdong Academy of Agricultural Sciences

Key Laboratory of Plant and Fertilizer in South Region, Ministry of Agriculture,

Guangdong Key Laboratory of Nutrient Cycling and Farmland Conservation,

Guangzhou 510640, China )

To investigate effect of change of ion-strength on change of pH ( ApH ) during successively

desorption, a serious desorption tests were conducted on using electrolyte solutions, including de-ionized
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water, varied in NaNOj; concentration from low to high, to desorbed successively copper ions or calcium
ions adsorbed by two variable charge soils ( Ali-Haplic Acrisol from Jinxian of Jiangxi and Hyper-Rhodic
Ferralsol from Kunming of Yunnan ) . To explore relative mechanism further, kaolinite is also be used, and
the similar experience processes have also been conducted without the addition of bivalent adsorbing cations.
Results showed that de-ionized water and NaNO; electrolyte solutions differed in effect on ApH, when
samples were successively desorbed in de-ionized water, 0.01 mol L™ NaNO;, 0.1 mol L™ NaNO;, 1 mol L™
NaNO;, respectively, no matter if the addition of bivalent adsorbing cations, or the type of cations adsorbed
('specific adsorption ions or electrolyte adsorption ions ) . Although the value of ApH is different in different
condition of desorption and different samples, the tendency of change of ApH is just the same. In general,
ApH was always positive, when the samples were desorbed in de-ionized water, and was generally negative
when desorbed in NaNO;. ApH will decrease with the increasing times of desorption in de-ionized water,
and will be maintain not change or slight increase when desorbed in the same concentration of NaNO; solution
for the second or the third times. There is seemly the similar point of beginning of pH,, ( pH of equilibrium
suspension of adsorption ) for the variable charge soils and kaolinite, which is relative to the ZPC ( Zero
Point of Charge ) of kaolinite, when desorption occurred in de-ionized water and 0.01 mol L' NaNO, for the
first time. The tendency of change of value of ApH of which supporting electrolyte is 0.1 mol L' NaNO,, is
sharper than that supporting electrolyte is de-ionized water, when pH,, is above the special point, no matter

the desorption was occurred in de-ionized water or in 0.01 mol L' NaNO,. As pH,, is higher than that point

ad
that above-mentioned, the absolute value of ApH will become larger in most situation. For the first desorption
in 0.01 mol L' NaNO;, ApH will get the largest absolute value. Because the pH of desorption liquid is just
the same as that of the equilibrium suspension of the previous adsorption or desorption, the change of ApH
should not be attributed to the difference of pH before and after desorbing, it can only attribute to the process
of desorption, during which excluded the effect of other factors on ApH, for example, the hydrolysis of
copper, the similar changes of ion-strength is always existed. According to the theory of four layer and newest
report that was about the effect of change of ion-strength on the surface potential of variable charge surface,
the increasing ion-strength is always lead to decrease of absolute value of surface potential, vice versa. Base
on the above-mentioned observation, it suggest that one of the root causes that lead to this phenomena should
be contributed to the change of surface potential of variable charge soils and kaolinite which caused by the
change of ion-strength, on the other hand, considering the similar law of change of ApH with the increasing
pH,., and kaolinite is the main component of the two variable charge soils tested, it can be assumed that
kaolinite is the main factors that decide the regular pattern of change of ApH caused by the change of ion-
strength in variable charge soils.

Key words Variable charge soil; Kaolinite; Successive desorption; lon-strength; Characteristic of

pH change
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