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Table 1 Basic physical-chemical properties of five soils
WHEH .
5 x| RHRA | B R pH AN | GO0k lmmp x| HRER
Sampling | Parent szr)\ic 100 3 | B | (g0) | “specitic
Sample locality material H,0 KCL | matter (gi'g/ oxide Clay s'"gi,c I:)ru
100g)
am |VRE%RE xR &
Guangdong, 6.08 5.46 2.38 13.3 15.6 49.0 183
Laterite Xuwen Basalt
i ey D
folll i e MEEL | 407 | 376 | 075 | 185 | 127 | 4.6 253
Red earth Jinxian Q':: de::rl‘:;y
CAETTE TRARL
Yellow brown| Jiangsu, 6.52 4,71 1.60 38.7 4.9 30.8 488
earth Jiangning | Xiashu loess
" + [REHRE *& +
Shanxi, 8.10 7.21 2.43 54.7 4.2 11.0 403
Loess Wugong Loess
- § REIA
£ i " + 5.71 4.76 11.46 59.4 2.5 15.5 485
Black soil |Heilongjiang Loess

fEERAT# 1o

RRT7

1 <2p :HBRIREL: LIMBMERBSERAMBENS], DIIHEERR.

2.H-1TH&kH&: A 0.05N HCl EE#HEHIRo

3. Jlisg ZPC poHLAri 5 Bk: R A Van Raij M Peech (1972) FTiR L0 5 5 W
E[l’]c

HRER—ERHBETES, BT RS 50 BA/Nbestd, SR 4004E, 2EMA
10 A BAES 2N, 0.2N, 0.02N. 0.002N By NaCl B, AR BTEARTPMAE
Ay 0.1N HCl 8 NaOH MFRAIE CO, HMBAK, FHBEBEFN 20 EH. Wi
FER BECEPHHEENBRE), = REE—CRETEANK pH H. THFERE
£—% % pH BB HY 1 OH- EETMALMBK S HCl 8 NaOH B %
5% AHEFAER AR NaCl RERER pH NN ZHERMBEARIRAR. DR
WS HY 8 OH™ XYNEN, S —RIIRERN pH X8 EBRS H A RE MR

SOHEREW®R

IR DBk A B S R LA 1 FoRo

1 REERIRE T SR MG B A BRANRARL. REMN LRRERTER
WEEREROERILRERE, NET IR ARARTINLN. RALARES
ROXFHREER, SAABX L RPOERT ANARS EBEINOXR, ZABHER
EfEdE—F 1TiRo
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A 2 B A B A (pHzee) B RS IHFE Fe,O: A BEHRMERX (r=0955%),
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AR GEAR ROV T, HRIB Bremner BIBF o
REORRERE 200 BYBEADAE
T BAHEAEERK ENEAR MM 15
MMM R FORE, BREENEE
WA EIRENEE, RAFWBER= 10
FALENBRTRASBIHIALE pH3S M
pH2 4", Jei + B+ ERFRMHN

- Q X

v ZPC 9,
l LQ'Q o
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(53]

pHzee, XEESEMIEBRBHENLRA . — a
%, B, TR HET umBRLY O ek O
WS th PR R pHzee H™ Free Fe,0,%

{6 2 1 L G 70 M RO S T e 2 P Fe0, AR ZPC, 0, HKIE
ﬂiﬂ&ﬁi: ETEH]E’\J*&&F%‘,’EEEK Fig. 2 Correlation between the content
lﬁ(ﬁl),uﬂxfﬁlﬂ’ﬂﬂﬂ\iﬁﬁ’ﬂ%ﬂrﬁ], E;ﬁ- of free Fe,O, and the ZPC, 0,

KRB ACEE R, W 1. % 3 PR, REECEN, LT R kR TATY
RABREHRE, ABHRE o FRo BN BEAMEERALL ZPT #7, MR MR
B AREREARRELRRRE RN pH &) LB TeR s T+ hE kA iR
HREWABHOEEFRESY, THEERERMNT WALy . EIENE S,
04 5 R R [ 2 BB 4 0 - UK 3, 4 el B R etk (& B R A 0% 2 )0 T AR 4T 80, B
MR RASHERAREEK (B 1), ZPC JLPRA MBS, BHIEIMRAA
BLEARTAAAEEREHARGH BRTEEES, BLRRE. RECRIT. BB
ESRANTF 1% ). 5k 8 BT OE SRR KA T DT T WA RARLL 2:1
RRRRFT WA E (F2), BTFRRTETHRASEREAT LA RHT. HAYHE
RAFRBIROTEAE, TN SN I+ A A0 pH {8, U= E R RIEM AR
LR R T, LXMWk ZPC (B —se MBI ZPT Wl , HETH
ZPT FikbT pH RIBAORE(WE 18 1-by 1-c, 1-d, 1 F13 3 FFRDo

AR R T, EEME TR AR B AN 10.26 T E/100 7 (A 1-
), BIRFEIESME pHare = 2.35 WA 1026 B4 E/100 HHXA R, BI#E
pHzpe = 2.25 BT BA 15.90 X4 E/100 KA AR (E 1-d)o B4 7 pHzpe = 2.15
B R A SRR 19.00 B4 E/100 % (B 1=)o o5 Fu0, SREFAME, r=
— 0.963**, WHE 2,
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Table 2 The mineralogical composition of five soil colloids

BRA ¥ N T ®H A ® H
Sample The mineralogical composition
LI | =KEFT>EWA
Laterite Gibbsite >Kaolinite
: - BWALSKEEZRSEBLR>ERA
Red earth Kaolinite > Hydrous mica>Vermiculite>>Chlorite.
:  AEEBSER>ERESER
Yellow brown carth Hydrous mica>Vermiculite>> Kaolinite >Montmorillonite.
®t KAEZES BH>ENE>ER
Loess Hydrous mica>>Montmorillonite>>Kaolinite > Vermiculite.
L KT B B> R A
Black soil Hydrous mica, Montmorillonite>>Kaolinite.

3 AHIBRGCANEANGRE

Table 3 Position of zero point of charge of five soil colloids

T BHRAEREST AR
mx (% /100 35) Ll BT R
iti i . ero point of charge

4 Position of zero point of charge from zero point of

Sample titration (PHyp)

E&’ﬂ@;l =0 4.00
aterite .

chrgrth 1.90 % Acid side 3.00

Yellow brown earth 10.26 By Acid side 2.35

5,?“ 15.90 ®H Acid side 2.25
Rt .

Black soil 19.20 ®h Acid side 2.15

(E l_b)o

PAERYSRE, XA EARTN TR G, £RABRAERARARANE A RS
Wi, WH KA LR W0 A2 B AR Y3t L i R R
AR, Laverdicre F1 Weaver 1977 £ H#— LR, AT — & RAOBB A WA LE s 6r
BB EBRER, RABTREANMATS LT oHze ENERULE,ABRNEDE
IMAREBR AR RAANAARBRRERR, AMNOAREARERNVEREL LY &,

AN RIVETUMNE 1 R BB —EA R, B, & pHac BWINEEMEL,
$%5ER pH T OH- RO B B R 8 SR BEIE Nifn 8 e e T & Xt OH- W AT
REL & BRI E W RE, AR REIRE 0.9; 824 1.7; BEHX 2.6; Bt
% 2.8; B0 3.60 HRERIEEERIR/IN, RBRT & LB R R itk g A0 PH B TR AR 1 AR
EO

H, B 1 "TRUE B RS MAN, R H MRk RBHIATE IV NaCl
BRPBENXFBRXAREERMBEMIREN NaCl BEPFAIIMARELR N X
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—A Rl R A Rk SER RGN EERNARE. Y AWREH, ARNS
PR EHERAREREEMKBEEIRIXED MHART XHER, T
BT AL A e R o 7 i R, 5 MU P G e Ak O ™ B Ol B2, 2R T DS BB A 1 % T 4t IR
PR, XM Z AT . A RE— PR

ERMNFARGEF LR A, RO R, 2R —-HEROER (W 1-
b): HAERERT 7 pH3 L HIBHBARLISL, BE pH5.5—6.5 PBENHAE -/ &l
LB R EXBHMARTT, —E oH RNARTRZ BRERENEMEN, fE
pH3 M pH6 ZHIDIKFE oH6S5 LI EAUFEEP, Hoof s iy RS2 o il o ik B O & i U4
Ko HIF 2 FHL LMK ML RIE A0 X, DN EEMRNX —ARERREE
Ko Gallez F AP BRIIBCMLR, MMV HXMRARE R TE FLE EARER
5% YO BEERMNRE EERY,E oH3—6 2, AHERAZERRKRENER
BX, WHERBTEHREIOER A LH R AT BFE; & oH6 DL ENERE
L, AR ZERRRENEMAETERBET Si—OH EHNMERE. A. Gallez BY
WL T AL AR AL BIE B4R, BB R B R —E o

$ % X M

[1] Bremner, J. M., 1956: Bome soil organic-matter problems. Soil and fertilizer, 19: 115—123.

[23] Balasubramanian, V. and Kanahiro, Y., 1978: Surface chemistry of the hydrandepts and its
relation to nitrate adsorptoin as affected by profile depth dehydration. J. Soil Sei., 29: 47—57.

“I8] Espinoza, W., Gast, R. G. and R. 8. Adams, Jr., 1975: Charge characteristics and nitrate reten-
tion by two andepts from south-central Chile. 8oil Sci. Soc. Amer, Proc., 39: 842—845.

[4] EL-Swaify, 8. A. and Sayegh, A. H. 1975: Charge characteristics of oxiso] and an inceptisol
from Hawall. Soil Sei., 120: 49—56. '

[5] Gallez, A, Juo, A, 8. R. and Herbillon, 1976: Surface and charge characteristics of selected
soil in the tropies. Soil 8ci. SBoe. Amer. Journal 40. 601—608.

[6] Hendershot, W. H. and Lavkulich, L. M., 1878: The use of zcro point of charge (ZPT) to nasess

. pedogenic development. Soil Sei, Soe. Amer. Journal 42: 468—472.

[7] Keng, J. C. W. and Uehara, G., 1974: Chemistry.,, mineralogy and taxonomy of oxisols and
ultisols. Soil Crop. Sei. Flo. Proe., 83: 119—126.

[8] Laverdiere, M. B. and Weaver, R. M, 1977: Charge characteristies of spodic horizons. Soil Sei.
See. Amer, Journal. 41: 505—510.

[9] Morais, F. 1., Page, A. L. and Lund, L. J., 1976: The effest of pH. salt concentration, and nature
ot electrolytes on the charge characteristics of Brazilian tropical soil. Soil Sci. Soc. Amer. J., 40:
521527,

[10] Overbeek, J. Th. G., 1952: Electrochemistry of the double layer. In H. R. Kruyt (ed) Colloid
Seclence. 1: 115—198. Elsevier publ. Co. Amsterdam.

[11] Park, G. A, and DeBruyn, P. L., 1962: The zcro point of charge of oxides. J. Phys. Chem 66
967—973.

" [12] Park, G, A, 1987: Aqueous surface chemistry of oxides and complex oxids minerals. Adv. Chem.

- 687: 121—160.

[18] Pyman, M, A. F., Bowden, J. W. and Posmer, A. M., 1979: The point of zero charge of amorphous
coprecipitates of silica with hydrous aluminium or ferrie hydroxide. Clay minerals. 14: 87—92.

{141 Van Olphen, H., 1963: Introduction to Clay Colloid Chemistry. Interscience Publishers New

: York.

[18] Van Raij, B. and Peech, M., 1972: Electrochemical properties of some oxisols and alfisols of the
tropics. Soil Seci, Soe. Amer. Proe., 36: 587—593.

[16] Wann, 8. 8. and Uehara, G., 1978: Surface charge manipulation of constant surface potential soil
colloids: 1. Relation to sorbed phosphorus. 8oil Sei. Soe. Amer. Journal. 42: 565—570.



352 + . | = 4 iR 18 %

f17] Yopps, J. A. and Fuerstemau, D. W., 1964: The zero point of charge of Alpha-Alumina. Journal
of colloid science. 19; 61—70,

A PRELIMINARY STUDY ON THE ZERO POINT OF
CHARGE (ZPC) OF SOME SOIL COLLOIDS

Yuaen Chao-liang
(Ingtitute of Soil Science, Academia Sinica, Nanjing)

Summary

The present paper deals with the characteristics of surface charge in terms of the
zero point of charge (ZPC) of certain soil colloids, and the problems of electrometric
titration curves.

Five soil colloids (< 2u) separated from laterite, red earth, yellow brown earth,
loess and black soil were used in the present study. The results obtained are summa-
rized as follows:

The magnitude of ZPC values of these samples was followed in the order of laterite
{4.00), red earth (3.00), yellow brown earth (2.35), loess (2.25) and black soil (2.15).
This sequence conformed to the soil zonality., The ZPC values were gradually reduced
from south to north, and this tendency was related to the mineralogical composition
and the content of organic matter of soils. The ZPC value of colloids was closely cor-
related with the content of free iron oxide with a significant ecorrelation coefficient
(r =0.955* p < 0.02). The A value between the ZPT and ZPC which is termd ZPC
displacement varied with various types of soil colloids except the laterite. The A value
of soil colloids of red earth in the south was lower than that of soil colloids of yellow
brown earth, loess and black soil in the north (Fig. 1), and that of black soil is the
highest. Evidently, the A value is usually resulted from the presence of a permanent
negative charge. The ZPC displacement in colloid was negatively correlated significantly
with the content of free iron oxide in colloids (r = ~0.963**).

Except those mentioned above the red earth gave a peculiar type of charge-pH curve
with second inflection point near pH 5.5—6.5, whereas its ZPC occurred at pH 3.0 (Fig.
1-b).

Investigation showed that the slope of charge-pH curves was related to the magnitude
of the buffer capacity and the ecation exchange capacity of soil colloids, i.e., the greater
the slope, the greater the buffer capacity and CEC of soil colloids. Titration curves
obtained at concentrations of 0.1 N, 0.01 N and 0.001 N NaCl crossed each other, with an
exception of 1.0 N NaCl. The latter phenomenon may be resulted from the compression
of the diffused double layer at high electrolyte concentration. Its mechanism is not yet
quite known, further study is necessary.




