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JZ2 (0~46 cm) . B1JZ (46 ~154 cm) FIB2JZ
(154 ~250 cm) . ARKTFHEMWRE, T
PRI S 50 1) T RS TR b PR LR B SRS )
SEBRAES s X TR T HAR A R 4 Y AR
P EP 10, 60, 10051200 H i
1.2 LI

ARSI R H ek J5 1 o3 itk Bateh 7 %, 79
T T R A T B R M bR, B R R
BB PAE AL G ER 2 B T i B e ) L it
RS E N ER, Wbk ; HEh
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FEM, BEASAE SRR IN £AE200 ¢ 500 mlE 0
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FeEW L - 1M A200 mIAYEDTA- 2 2 % Uk i
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TEM I RAFAIFI IR T, WULZ IR .
A. BIMIB2=ZM MR LAl LIFEN (F2) , #
A AR R R F A AR AT A e R 3
FER B B AR (R3) , AR A
MK Sk, BRJZRiEE AL B2ss, Pril#:
B 2. (HAR KA
TB2JZ, WHEEN AR R MNIRZILK, I
WA EM S A HERZE R EE, X5
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*1 R PER
Table 1 Mineral composition of the soil/%

JZIK K AT AR RHRIZT Y Katt R UK A BT RE
Horizon  Feldspar Vermiculite =~ Mixed layer mineral ~ Hydromica Kaolinite  Gibbsite = Quartz  Goethite = Hematite
A 1 6 1 1 72 12 5 2 0

B1 1 5 1 1 73 10 6 2 1
B2 2 5 2 1 70 13 5 1 1
R TIRUREE
Table 2 Totals of the mineral elements in the soil/%

" Jfi 4> i Totals of mineral elements

J2 % :
Horizon Sio, Fe,0; Al,0; MnO TiO, CaO MgO K,O Na,O P,0; S10:/
Al 0,
A 42.07 7.50 41.04 0.02 1.48 0.04 0.30 0.50 0.14 0.07 1.74
B1 44.04 8.45 40.38 0.02 1.51 0.05 0.33 0.96 0.18 0.09 1.85
B2 44.78 9.75 40.61 0.02 1.29 0.07 0.35 0.73 0.16 0.03 1.87

®3 TEMERLFEMR
Table 3 Basic chemical properties of the soil
o A ML Lt S Exchangeable base FHBS 25 4 5 b
Hozzizon pH  Organic matter / (cmol'kg™) Cation exchange capacity Base Saturation
/ (gkg™) K" Na’ Ca™ Mg™ / (cmol-kg™) /%

A 4.25 40.03 0.13 0.42 0.64 0.12 8.60 15.3

B1 4.75 8.45 0.06 0.31 0.56 0.11 5.00 20.6

B2 4.39 4.76 0.07 0.37 0.95 0.29 4.40 38.1
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=) (2)

A, XRFIERAR, MURERER R T 1R
B PR AT AT AR R AR )

TE R FEVE L R A R3], R U R H AR
o, BEREVEM RS T, R R R A R AR R AR
AR CIEL) BB S i BH R S e B ik £ 5
BT IRE B ks, JUHAE SRSV B w ], £
SR N B AR, HUEBBARUIA R 600 ml
I, 4RSET LAGE AR BE, ik i A Eh s 5 A
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3
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FIFh R B v o8 4 o B AR TE 1ol G Bl bk o A 3
g bak A wiE (X)) , BT Y
P el ¢ 7 R R AT N N (08 )
T AR T A S AR T 2 8 5 35 1) BH B A 4 A
MR 1)),

MR MR EORE, AL BIFIB2Z +
HerE VeI, W R o Cat Bk AR K
Na', K'AIMg BB ik (), i R4
Rtk RECa R m (XK3) , KWL
S8 i A I W R e 22 R B T, A R 3 ke Y
W R K. WK kR G, AR
WIRG I 2 N BIAIB2JZ 245, X582 1
THNEK &R ABIMB2Z 25— (3%
3) o AP DLVEBE A R B Ok B R R R BT
W o 114 e 32
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——K
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BT BEER Ak i e rp b SR A B ORI

Fig. 1 Base cation releasing characteristics of the soil during elution
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(PR 7 S8 J52 A A A ) 22 48 Pk R S B0 TR, 2R
IO 20855 B VA, 2 RHEE LR A Kk
TR FRALR SRR (X (2) ), KEhIEE
TR R KREAL, JF ELBE % BRI 4k sk, %
EETRIA TS,

AU MR B - e LR TN VS SR, RSk

TR ERLZEC, HIRENS K, Mg™
AEXT A (B2 ) o 32 PRk R e i = 3 AE R 4
W18 A 0 B R BH S - Ae e, ik 5k 1 g
WP IS A K (R3) o HRWEMEI L+
BEAA L, v M R 3 A A% R I AT L3R O
g (KE2) , EhIE TR AR BRI N
Na'>Ca’ >K'>Mg®", X AT RUEMEEEEE - 50
BEHURFAIE

VR R - SR Ve R I 1 ], N[
IR FERBE O DL AETE 22 5 o AR VR 46 2 1 B
R R R B, AJZ B R SR T B 12 MIB2
2, X5 EERA K, SRR
T2 S e b I N 2R . PR 3 £
g, ARZRAERFE R SRR F AL, XS
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Fig. 2 Base cation releasing characteristics of the soil during leaching with simulated acid rain
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Table 4 Released amount and stoichiometry of base cations from the soil during leaching with simulated acid rain

e AR TR
Horizon The amount of released base cations/(mmol-kg™") K™ :Na : Ca™ : Mg™"
K Na* Ca™ Mg*

RV ERH + 1 A 0.417 0.405 0.972 0.169 25:24:57:1
Uneluted-base soil Bl 0.386 0.552 2.071 0.306 13:18:68:1
B2 0.480 0.364 1.541 0.249 1.9:1.5:62:1
VR R 3 4 1 A 0.145 0.183 0.104 0.050 29:3.7:21:1
Eluted-base soil Bl 0.159 0.210 0.192 0.063 25:33:3.0:1
B2 0.133 0.196 0.169 0.049 2.7:4.0:35:1

* 3 EEJK b Molar ratio

W70 Bl TR F IR B I N, SRR & Y Ay
TR R A B B sh, RHFEB s (E
3) o XA, BIFIB2JZMSiRERCE AT 25 57 143
Mr, mBP<0.010 AL ZEAFAEREES, BN
TIRRZ R AR Z A, KALFR T
T AL R E & IR KR T R E
Si, P S g H SRS 1) 5 U S A<B1<B2,

R B HUL R R bR S 3R L s+ (BC ) FASI

BB B, Bl AL BIAIB2 =2 L8
TR KR (£S5) o MR DR ERFE vk
B BRI E T 5N FITECR
(BC :Si) a[LIE M, KT EER 1, H
T HPEER B, HBC : Si3.4~4.0:1, X

.
A

£

)Cﬁ b
S e 11 (0.8~ 1.4 1 1) ML, AR
K2zES B, ZHRBOERN HRS 0 ML

KA, WIS ST A L8 B A e

—— A-%Jt Eluted
—@— BI-¥ it Eluted
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3
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Fig. 3 Si release characteristics of the soil during mineral weathering processes /(mmol-kg™")

£S5 TEFPHNKITEXR (BC: Si)

Table 5 Stoichiometry of base cations and silicon (BC : Si) during soil mineral weathering

PRI I [R] B R =
+JZ . o .
) Total amount of released BC and Si /(meq-kg™) BC : Si
Horizon - " -
Eh 3L B F Base cations (BC) fit (Si)
ARG Eh T A 3.104 0.767 4.0:1
Uneluted-base soil Bl 5.692 1.298 4.4 :1
B2 4.425 1.294 34:1
DR R 3 1 g A 0.636 0.459 1.4:1
Eluted-base soil Bl 0.880 0.694 1.3:1
B2 0.763 0.934 0.8:1

*K', Na', Ca”. Mg ¥4 FEquivalent sum of K. Na", Ca’ and Mg>
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[ Objective ] As the problem of soil acidification is becoming increasingly serious, the

research of soil acidification rate appears to be of critical importance, especially on stoichiometry of
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mineral weathering, which plays an important role in quantifying soil acidification rate. The soils in the
subtropical region of China, as affected by intensive weathering, are highly acid-sensitive. And in recent
years acid deposition has been very serious, making the problem of soil acidification prominent. Therefore,
in this research, a leaching experiment with simulated acid rain was conducted to explore stoichiometric
relationship between element releasing features weathering of minerals during the weathering process of
soil minerals in intensively weathered soil derived from granite in the subtropical region, in an attempt
to provide a certain basis for quantitative estimation of soil acidification rate. [ Method ] First of all, soil
samples were collected of highly weathered soil derived from granite in the subtropical region and some
of the samples were treated with EDTA-ammonium acetate solution to elute base cations adsorbed on soil
colloids to avoid the effect of cation exchange reaction in subsequent processes of the experiment. Then
the two groups of soil samples, eluted and uneluted, were leached with simulated acid rain at the same time
by following the modified Batch method, and effluent leachates were collected for analysis of K', Na”,
Ca’’, Mg™" and Si. [ Result ] (1) During the eluting process, the amount of K, Na’, Ca®" and Mg’" eluted
from the samples was related to the content of exchangeable base in the soil; for highly weathered ferrisol,
eight rounds of elution processes were performed to have all the exchangeable base cations eluted from
soil colloids; (2) In the leaching process with simulated acid rain, the eluted samples were relatively low
in release of base cations and quite stable in releasing feature while the uneluted samples varied sharply
from the former. They released a quite large amount of base cations at the initial stage of the leaching and
did at a rapidly reducing rate with the leaching going on till they got quite close to the eluted samples in
base leaching rate, which indicates that the base cations released at the initial stage of leaching of uneluted-
base soil came mainly from cation exchange reaction, while those released at the later stage originated
from mineral weathering; and (3) During the leaching process with simulated acid rain, weathering of
polyminerals in the soil began to appear and feldspar, hydromica and vermiculite started hydrolysis releasing
base cations. Based on the amounts of base cations and Si released, the stoichiometric relationships of
K":Na":Ca’:Mg*" and BC:Si in Horizons A, B and C of the eluted and uneluted soils was obtained. The
BC:Si of the former was 0.8 ~ 1.4:1 and of the latter 3.4 ~4.0:1. The sharply difference between the two
indicates that to achieve accurate stoichiometric relationships of weathering of the minerals, it is a must to
elute exchangeable base cations adsorbed on the soil colloids off the soil first. [ Conclusion] (1) During
the base eluting process, the base cations eluted from the soil come mainly from the exchangeable base
cations adsorbed on soil colloids, and it takes only eight rounds of elution to elute this portion of base
cations completely; (2) During the process of leaching with simulated aci rain, the two soils, eluted and
uneluted, differ sharply in amount of base cations released and characteristics of the release because with
the former, the base cations released come mainly from weathering of minerals, while with the latter they
include exchangeable base cations released from the process of cation exchange; and (3) Polyminerals in the
soils begin their weathering processes, like hydrolysis of feldspar, hydromica and vermiculite as triggered
by acid rain. BC:Si of the eluted soil is 0.8 ~ 1.4:1 and that of the uneluted soil 3.4 ~4.0:1. The sharply
difference means that to achieve accurate stoichiometry of mineral weathering, it is essential to elute
exchangeable base cations adsorbed on soil colloids of the soil.

Key words Stoichiometry; Minerals weathering; Soil acidification; Soil genesis; Soil evolution; Soil

geochemistry
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