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Table 1 Desorption rates of organic acids adsorbed at different equilibrium concentrations

R HE:
BE_FR ] BEZPH KoM

FHRE S Sl L LES SFHmRE L E S TR pANES
(mmol/L) (%) (mmol/L) (%) (mmol/L) (%) (mmol/L) (%)

0.023 16.7 0.044 29.6 0.043 31.1 0.104 47.7

0.048 187 0.130 33.1 0.144 354 0.235 48.0

0.168 237 0.321 369 0.383 36.3 0.483 514

0.301 25.0 0.467 369 0.547 36.5 0.669 52.1

0.674 27.1 0.905 38.5 1.015 36.5 1.155 55.1
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55.1% z.[8], THRMIBE 57.6% ~ 44.9% TalFH
We MXEEEERATLIER, HHERHR:E R
PUEl, RERTERE LB

2 BB REBETZ BRI

2.1 AYBYREELREIE
BFEHBRHRN— I ERERXZELEREMN
HATPEIR, BERRIR . BRERAR. $RMIRAT F 6y

Jin Y 2% B G 43R ) R T 1 LT, N SR TH IE LA
R A A S B BN, NIRRT LAZE AT 3E
B TR YRAOREEHRM, ERABRE
HEYHEEY, FEEmEiithast AT M
FTH BAE%E M. Bowden P AT REH,
FETARPHFEREH Sy R E BT,

RIE S REIE, BIFERERN B NEWEE N T
BERRIR, BRME QAR MERER pH (1Y
miw/, SEVBREHST REHRMERN pH
A3 —B. Shanmuganathan F1 OadesPY5H 57



B3

A RS RCE LN 7T AR s A LA )R AL 235

I 153 PN NI AZI ek R T el s AR Fde $.3
BRI, 4 RRAFTFERERE L ERERMmMIE S
RO Y 70%, R SEMEHZEM. EEXK
Ve EBUEZ A EE AR 3 MR BT IE,
BAGHHAR TR FERIEX LIERMBERH
P, BIRgGRERE, SXBEMHL, 4 FBYRRE
FEEHEMT TERE A BEEGHE, B TRAIE
HATRER. 4 FPERXT AT R/NRFR: 7
B~ R R > B ER > BEER, X IE AT m i KN
JRFA2: MR >R >ER>ER. X—IRF
B33 o35 ML BR AE - 338 3R T TR B B ) DK /IN I 4 — B
23, FHUEE S s AT 3 Ve B A R pH A&
mxEhn, 3 iE R e/ MER 28R RN ER.
KEHTSHENBRMARZ AFMXRMARLERE
B, IR R SRR A LR D 2 B8 n & ¥t
Bhn, IFefTEREA VLB I B 38 nRaE >,
/e BRI . AIEXYIE. ARENERST
PUBIEF SO F1 HPO, X AIAZ Bf MR B
AR, X—EmERIEUMH, &
RIRET, FHIERE EE S A 1 R A I B AT
AR NE, ERERE TEYERTLUE
R EEE R AETMER. B—fEIESEY
AFELIEREE B EWEERRKDEFL: B
LR R A IE ST, X— NP5 18
WRENESENNF—. XBEN A S
RANBEKEERMFT, FHRIEESHESGE
A AR B fhr 1 X b A R P R R - 4 ) SR TH) BB e
. %K DCB R4 a1 2 Bty - SR A B LA Bk 2=
K5, HIUER TIEEE B REEEALY, B
F8k 4 XA LR TR I R IR AR
2.2 BB EhEBARENG

AL (Zeta AL FTRBAAXEEREE
BB RHBHZ B EARE, ©RRIERARTN
HERTHEESH, HWEARERAEERISE
LHAIRENEERE. MREREHFETAE
ZPHENBRE SR IR Zeta BB, B
Z{f Zeta AT S HER AP, REEME
Zeta LA IS KNI R : EER> TR ER > 3¢
RER>EEER, X5 E01% R B A H 0w 5K /R
FREA—B, 15 Naidu F Harter™ B 1145 R —
B Zeta HANT 45 gt — 5 U6 B 3 /0 R B AR LR
BANT B E LRENBEENETR, T IR
FIRmBARE, ZWT T ERENREBRA. F

BURRRE T4 Zeta LKL ORFR AT BE T HUBRATEAIK
FERIBEANTG N, BEAKZR pH M INTTRAN . <6
£ IEPY” M Mok 1 58 T4 YR 1 e AT S R 2 e
pH, BE 2, Sl S B R R Zeta S h BT
pH. M Zeta H47 55 pH 96 RE P 3 Fhay
A5 e 3 TR FAT UM R & th ) TEP (851 T-%
2 H. GHBKELE +IRG BP IS, REHH
BB (19 K /M 5B AT 1% Zeta HLALHIREMIRIK
A8, M44KRH pH AT IEP &, T
Ve SURTE, BTUMAZRRY IEP BUE, TIRAEHS M0
7. B, M Zeta AR K EP AR —AH
TR T LR T AR R . SohR b Eh
WRAGREFRRMEBRAN. £2 T—AHBN
MEREMARPLEN IEP EFHFEBART
(9, X5 2 FERT LI R R 4 R
P A X — T 140 R T R BE MR I 4 F G g LU
MEH, UESRETRRANRE, AR
STFEMLBER. AREKA, YEELEREE
TR R B o > S SO 3 2 B JB B S, i 2 T e 34
.

R2 IMAERETIRERRBHBRER B IEP
Table 2 Isoelectric point (IEP) of soils in the presence

of different organic acids

A& IEP
BURE WERIR I PG4TI
. .4 7.0 6.0 5.1
EP3 64 5.5 43
¥ R™ 4.7 4.0 3.5
PR 4.0 3.5 3.2
HH 3.7 <30 <3.0
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mol/L HIBARE/BEERON1E 6 R pH BT,
FHLERXT AR B AR 34 A LA F pH S ik B
A%, 0 EL7E 38 n R B B AL o e IR B R R0t
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X HADE MBI I &, RE X RE R iR b
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PIRFRZER R, FETERRDPOAE YRG5t
CI' #1 NOsy” MR FE BB/, FrigBexs CI” A1 NOs™ iR
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FRXT NO, 7E A7 2% Hifey - S8 R I i S R B B 72 e
FIER, EHXNEEEER/RLSBERE SR,
4.2 BEHIEEXIEEGR. FEEHR 0 F IRMIRORAE

B Eta 70 F/RLK, AIEEX s &
HHLER XS AT 2 B IR Y 3R TR P B ERAR 1 52
WEAT T 2RI R, GETHRRFHBEVERR L
R [R)F5 5 PR A6 - SR BERR AR IR P B, i L3
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BRESARAIAR 3 — PR ELAT AU R B SR R0 . 4%
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BAEAT N, N B B2 ok - SR F) 2 T WL A7 A
SRR AR, TR SR TR A
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Effect of Low-Molecular-Weight Organic Acids on Surface
Chemical Properties of Variable Charge Soils and Minerals

XU Ren-kou
( Key State Laboratory of Soil and Sustainable Agriculture (Institute of Soil Science, Chinese Academy of Sciences), Nanjing 210008, China )

Abstract: Low-molecular-weight (LMW) organic acids exist widely in soils and play an important role in soil
processes such as mineral weathering, nutrient mobilization, and detoxification of Al. This article reviews the
adsorption of LMW organic acids by variable charge soils and minerals, and the effects of these organic acids on
surface charges, electrokinetic properties, and adsorption of inorganic ions by variable charge soils. The contents of
the paper can serve related soil researchers as a useful reference. )
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