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Table 1 Basic properties of soil samples

BE THAER REEMR 5279 B R HRESE AR ECEC
Sample Soil type Location Depth Parent  Clay content oM pHz,o
No. (cm) material (g/kg) (g/kg) (cmol/kg)
1 AR | JAREM 45~90 XA 333 5.00 5.48 1.83
2 a3 WM E 30~57 Q 471 11.2 4.89 3.32
3 - 4 BALRT 15~40 Q 482 11.0 5.13 7.04
4 Eig#E  #4ERI 16~42 Q 289 19.7 5.98 8.05
5 i WbER  20~46 Q 222 431 6.96 17.2

F2 IR RAUKEESREM LIV WA

Table 2 The content of Fe and Al oxides and clay mineral association of soil samples

s ToE T EALY (FeotAlo) DCB#2 B #1 EALY (Fed+Ald) H LY AR R (%)
Sample Amorphous oxides (FeotAlo) Oxides extracted by DCB(Fed+Ald) Clay mineral association
No. g/kg g/kg % 7
1 6.11 59.1 Kt(95),G(Tr),Mi(Tr),1.4In(Tr)
2 5.93 56.8 Kt(90),1.4In(10),Mi(Tr)
3 10.48 51.2 Mi(50),K%(40),1.4In and Ver(10)
4 7.07 29.2 Mi(50),Kt(25),1.4In and Ver(25)
5 9.29 35.0 Mi(65),Ver(20),Kt(15)

*Kt: B4 A (kaolinite), G: =/K48A (gibbsite), Mi: 7K =& (hydromica), Ver: #£4 (vermiculite), 1.4In: 1.4nm
S ¥EH Y (1.4nm intergrade mineral), Tr: (& (trace).

1.2 MEFHE

121 k8 it 60 BIF, BAMRMGRESHEMLEY,

122 AR AW E . Mehlich 302 pH8.2 fAE A& (CECS.2) MAA il & (CECp) &3
E: B—ERit 60 HMMEER —R BRI TR+, 87, 5 E—BRE R B HELSR
B4, HP—4HM 0.05mol/L HCIMEE 5K (K 10ml, TR, 5 —4H A pH8.2 BaCl,-TEA ZEmK YL 2
K. 6 M 0.3mol/L BaCl, Wt 5 . R/5 MABKMEEMBKETL A~ ik, &/GH 50ml
0.3mol/L CaCl, 5} 5 YHBE AT 40ml 1B /K 5 3 Wk TE, MR T 100ml AR+, E&. FEZH
LI, BB T Ba® T MW E: K,CrO, VLI, HCL Y%, th a3k, M4 Ba®" B T W BEITH CEC8.2 Ml
CECp. pHS.2 Bf# CECv=CEC8.2-CECp.

123 HHEHESPZOMRE  HHE - BAHEE STPD Y,

124 TEABEMEHEZNOMUE  BTREE 0™ 10 4MBEKREN Soml .08 4
BIFRAAE S FHTE 2.00g 8 K EF L4, f0 10ml 0.02mol/L. KC1 % #, i5 B 218K M4 0.1mol/L
HCI 5% KOH, f# % $ % Wi S & AR B 5 20ml, I pHEZ G L HEE (I 2~8). E25C T
3~4 R, KEERIRY | /DES, R MBI pH i B0, RE BB K M Cl- WRE, FE O
B EREERS PMEE LK KO BERAES. A 0.5mol/L NH,NO, #HR¥E ¥ 5 W, K 20ml, AL
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B R R K T L, SRR E T 250ml AR, B2, WEF K "7 Q- MKRE. HHEH R
B, K" WS AEETE, - Nl HasihuEEk. MK # - REExFpHEEE, #E
K* 1 Cl™ 80 T b B A S 1 2, B b 14889 PZNC.

2 HREITE

2.1 TEpRATR

m7 30 W, i L3/ CECp M 1.91~9.31cmolc/kg. KA THBAE AT LET Y
RGBS, KPEEBRT LEPR L7 YAR K TR SR, 2 M L AERRR
SEMY,H2 S4B GHEME S LT WAEBU 111 BRI A SR, ™ 3 S48 (5
BTV 211 BABZERHE, BFEN CECp AT E AR 77%; 2 NERAFEHE M RRL S
BEHEAK.BSSHENKZENEGSEHLIEHR, HCECPATH 4 5H 88%: 5
3EREEE, 45N 14am B EVYHEASERR, (BN S EEK, CECp 3 5H
R (A% 10%) . AT, ik R A A s AT B RS 13 R P 21 TR T Y & BN
B LM TR, 2 HEER SR,

iR 37 pHS.2 B i CECv 28 2.04~ 3.21cmolc/kg (% 3). LEEFHEYLIE. €46
Y TR ER RS - EREN AR, BEAYNERER, RERIE
REEAYRMENTENHEFESLY., DCBREBRMELGBEERARAN 1—55#HH
B, HERBEADAAIRETR I EH B, BUFEAFE L% CECy KADWERBHA
HE.

£3 SRTMNEEREER

Table 3 Surface charge characteristics of soil samples

HS Mehlich method STPT method
Sample CEC8.2 CECp CECv  CECv/CEC8.2 PZC op IA method PZC—-PZNC
No. cmolc/kg cmol/kg PZNC
1 433 191 2.42 0.56 3.90 ‘2.35 3.85 0.05
2 5.27 3.11 2.16 0.41 3.50 5.00 2.84 0.66
3 7.54 5.50 2.04 0.27 3.35 5.60 2.15 1.20
4 8.97 4.94 4.03 0.45 3.12 6.65 * *
5 12.5 9.31 3.21 0.26 2.96 10.2 * *
» FAEAEPZNCA.

438 CECv {5 pH8.2 it i i i1 5 B (CECS.2) I LB, FR4L 380 0.56.2 S 40484 0.41.
3SR 0.27.4 SEEFEEN 045.5 S HEEN 0.26. 45 HIFEK CECv/CECS.2 M X}
BE, TRFESHANASERREX. SHXE, CECV/CECS2 M\ 1~5 5B T
i, REIpE T A B REME, TARBAEEBEREE.

2 P, 38 CECp BE L3 201 B & BN & T K, 33 L HRhL
FENEW; AR L CECy WERBHAHE, (2 CECv B+ X F 2 B R AE R/ 8k
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Fig.1 The Salt titration—potentiometric titration curves of the examined soils

B AR R PZC M 3.90, 4134 3.35~3.50. EHFE N 2.96~3.12(F 1, % 3). HHE
TEFR I BN ITEEEM, 1 AT YMEGERN S BEK, 1% PZC HEREK.
PZC K/ ZEBEE S DCB IR EERBE RN BRELS B (r = 0.8703, n =
5),#W 18+ DCB IEBMEKBEEREEMWPZC KIMWEERR. XE5FXARERM
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4  FpH4A.0FpH6.5BF 4ER T XK * # AR Ht M EE X (cmol/kg)
Table 4 Comparison of K* adsorption by soil at pH4.0 and pH6.5 (cmol/kg)

Samiéle%No. Torso Conies Tores—Tonao (Tous.s—Tpmao)/ Tpnao
1 1.80 3.80 2.00 1.11
2 2.54 5.60 3.06 1.20
3 5.00 8.55 3.55 0.71
4 435 7.50 315 0.72
5 8.12 11.7 3.58 0.44

NO.1:3.85
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Fig2 pH-K". ClI” adsorption curves of the examined soils

23 TEXK#C T BRHENERESFEEERR (PZNC)

A 2 R ) pH-K ™, C1 ~ MRl R 7T I, T3 % K * R B B BE pH Ft R T
L, ABARE XA EREEAR —F., 1 pH4.0 if, 1 K R E N 1.80~
8.12cmol/kg, HR/N5 +3#) CECp M1 dp4r B 24 B & B F EAMH X (r = 0.9983** M
0.9471**, n=5), XEHNIE pH4.0 it L E= LW ERBRATERD, EREFEERH
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Ak ARBES, 7E pH6.5 B, K T IRM B INH) 3.80~ 11.7cmol/kg, B & LAk 41 3 8%
B, Hpbh RIREE; B KT R REMEIEE (s T /T W 1. 25H>3.45
>S5 SR (XY, LARATUAES RO RARMEY &,

85 1 R KRB pH AR TN, FE pH A RS —EENEET 0B 2). &
pH4.0 B, HHEXT C1~ WK B &, FRZLE A 1.64cmol/kg (B T[], 403 40.86~ 1.00, Bi7E
#0.50~0.65. Bi#E DCB RSB AL T S E 2 w2, K &t 8 T K.

FRETHEH PZNC 2 3.85. L3 0 2.15~2.84, HiFEAFEE PZNC. PZNC & 1% H
WM B FAMEEF ELHN C- MK MEENERN pHE, EXEBRT LHRE
ERBRA RGN AN, BREENU 21 HKEZEAEEEMYSERE KT 4%) . A F
£ PZNG;3 S BREBU 21 BT YR E, BETHELYEEER (KT 5%), 7377#
BHEPZINC(EF 2, E2). AHnEN, IS RAENBIT ORI ERKRIE. BEE
LSRG RN 4.37% (&TF 5%), BARFELE PZNCY. F¥, 13 PZNC ZEAY ST EME T
ARtk LT PR E K.

Uehara 1 Gillman 3 W 5 BB R, & A F & &K A B ATH )R] 25 5 F 57 4 B9 30y
TN, REX -, TR ERTEE o RAARGEEpMAITRTEENZ
A1, BN 6= Sp+6v, PZNC B 6=08F1k R pHE. 7E 25CHt, %F PZC M PZNC HHZE/N T
1A pH BRI L3, 101 BRUREFRWKE (N). dp. PZCHI PZNC Z A I F X F MY,

' PZNC = PZC + &p / 0.135N'/?

ZAMBAARR LEOREAFEEER, X TH Y DR RE RS,
H#iX 1~3 5 1M PZC ¥R T PZNC, £ HE RE W5 B AT, PZC 5 PZNC Z{EH M
K, T AL L.,
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HHEPFZEMHEER AR R TR AR ORE, RE
FIE 1949 #£ 5 [H 1 & R K. Schofield B2 1 T 7k A B 77 F1 7] 28 B8 47 B 4% &, (B HA L
RFEEHRE—HIAN LEE ARG BFRIEME W HERF T TENFRRSIEREN
BT, 70 EAR IS, AMITZE B & H 3 TR 358 A (BT 45 170 B o B BR 88 4% 14 T A%
AR BATAKIERA, B EER A KABE XA AT EEGHIBESERD,
“AI A AT LA RGBT A, 1981, ER LRSS EFHE 2 H A AR A ¥
AT LH IR T TR H LY — B, BB T B LN FERR, RET 1996
EH R AT AR B a7 R A AL ) — PARE TR LT AR (M 111 BRR N E)E
W& B (KT 5%) 80 H X 4 7 0 38 B 77 48 518 e oy 14819, B i RHE AT AE A -
18 5% T BB T ME T 18 4

AFFRMER, X 138 CECY AR BEH A E; ECEC,CECp M SpfE Ky 13K A
HAERNARER, ANESTEE T T PHRA X, EREESEENE W, ELER -
A RREE AR, PZC R 398 T A8 l ) R T8 1Y — TUARAE S J0C 7 > 1™, PZNC K/ T 2 B 1 3
# M IE 7 B A7 B9 A & /0 @, PZC- PZNC AT & Bt 7k A B fif B9 48 xf & > B2
CECv/CECS.2 Ul & B 71 ¥ 7 5 B+ 7T 28§ L A A AR X 22 202N, 4 4 B3R 4 - 33 o o
FSE, L RIAE Do ) b + 58 R 5 7T A o A 13 i EEAKEE,
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PZC>3.0, PZNC>2.0, PZC-PZNC<1.0 #1 CECv/CEC8.2>0.4. MFEX —ri, ik 1.2 5
THEAT T EGIE SELEAR T FEBAM L E. 3SaEAMEREERR
(5.12%), H PZC>3.0, PZNC>2.0, B i T HAS L0 WAL 21 BAK=EE R FE, KA R
B, i A 3 3 & (PZC-PZNC 24 1.2), W] A8 7 i faf A X 8 4> (CECv/CEC8.2 25 0.27), Bt 3
SLEAE RS T A B 3 4 S ERER CECv/CECS.2 5 0.45, PZC>3.0 (EARTE
PZNC, BB MM 2.1 B LT N E (A S 75%), BEAKELRERE (KT 3%), B
4 S EEEUAERS NSRS E, 3.4 5 HEHAA T HAILER, WTREB TRl A8
i 138 548 T 3 2 (R YA 2R,

TERBME, U LR R B8 1 R4 7] 28 fa fif T 0 R B AT RIS AR, WA
R —H%E., BRRATHILFHRE KBTI YA LB PHRBESERY,
TE P T R X, FEAE BT 9 1 R LA T AR e 7 A R A TR, FEIR A L X, th3F
AN T ERRERA L, AR DERE R RS RYRE, FRH T AER
B A b T — A 8 T A A e A R A e A 3, AT AR AR LSUM X3R4 A
KRANREHEMAR.
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SURFACE CHARGE CHARACTERISTICS OF SOILS IN CENTRAL
AND SOUTHERN CHINA

I.CHARGE AMOUNT, POINT OF ZERO CHARGE (PZC) AND POINT OF
ZERO NET CHARGE (PZNC)

Liu Dong—bi
(Hubei Academy of Agricultural Science, Wuhan 430064)
He Ji—zheng Liu Fan Li Xue—yuan
(Huazhong Agricultural University, Wuhan 430070)

Summary

Charge amount, point of zero charge (PZC), point of zero net charge (PZNC),
the relationships among the above surface charge properties, and the composition of 3
types of soils in central and southern China were studied. Results showed that: (1)
From lateritic soil, red soil to yellow brown soil, the permanent negative charge
amount (CECp) which chiefly relates to soil clay mineral composition tends to
increase; whereas the variable negative charge amount (CECv) which mainly depends
on Fe and Al oxides content of the soils shows no obvious trends; the variable
negative charge to total negative charge ratio and positive charge amount tend to
decrease. (2) For the examined lateritic soil, red soil and yellow brown soil, PZC is
3.90, 3.35~3.50 and 2.96~ 3.12, respectively, PZNC for the examined lateritic soil
and red soil is 3.85 and 2.15~ 2.84, respectively, For yellow brown soil, there is no
PZNC. (3) Surface charge indexes of variable charge soils were suggested to be
PZC>3.0, PZNC>2.0, PZC-PZNC<1.0 and CECv/CEC8.2>0.4 for the soils in central
and southern China.

Key words Charge amount, Point of zero charge (PZC), Point of zero net
charge (PZNC), Surface charge index, Variable charge soil



