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TS Tamm EH (EBRMERZERZMNEK oH 3.2) I, SIERKELEERE.
ARE - ZHUR LRI TERIITE L 2

1 KBLHXEEVHERAOBMACKTLR
Table 1 Content of amorphous iron oxides and activity of free iron oxides in paddy soils
TEFE (Fe,0:%)\ B BALBIFEE TR (Fe,0,%) |l s R ALK IE{LEE
+ =B 3 F . .
Soil number Amorphous iron Activity of free Soil number Amorphous iron Activity of free
oxides iron oxides ! oxides iron oxides
E-1 1.02 " 0.56 F-18 0.99 0.56
x-2 0.72 0.44 X-19 0.91 0.46
x-3 1.16 0.57 #-3 1.71 0.57
x-4 0.96 0.59 #%-7 1.47 0.58
X6 1.10 0.58 -1 1.10 0.61
E-7 0.92 0.50 -6 1.12 0.55
x-8 1.01 0.54 74004 0.90 0.48
E-9 0.82 0.44 74005 0.85 0.47
x-12 0.75 0.49 74006 0.90 0.54
x-13 0.67 0.40 74007 0.84 0.37
x-17 0.98 0.49 74008 0.85 0.44
: sy =REL R
T BEREE %
Note:Activity of free iron oxides = Amorph(.\us lron oxides
free iron oxides
®2 BEERFHMEER
Table 2 Results obtained from samples after incubation
7\‘ g yr— - 3
R R R E A LR FEFeNF RS (Feo)|BILBFLE|
m | JABHE [Crea/100g) | EETE [TFe00) | (Fe,00) | (FeojFeq) | TEB(%)
2 (meq/100g) (mg/100g) . co Organic
Treatment Avalue of Amorphous | free iron | Activity of
Cu adsorbed Complex Fel . . . ; . carbon
CEC iron oxides oxides iron oxides
Original “soil 1.13 0.15% 6.25 0.40 1.92 0.21 0.34

N, (X 1) '

(Clontrol) 1.43 0.26* 19.4 0.52 2.06 0.25 0.34
DN, 1.70 0.53% 42.2 0.54 1.82 0.29 0.84
HN, 2.48 0.87%* 46.4 0.67 1.85 0.36 0.58

DHN, 2.46 0.74%* 63.0 0.57 1.85 0.31 0.78

Na (¥R) 1.46 0.29% 30.5 0.52 1.92 0.27 0.39

(control)

DN, 3.60 1.37%* 117.5 0.64 1.89 0.34 0.90
HN, 2.90 1.03%* 74.3 0.78 1.89 0.41 0.71
DHN, 2.70 1.17* 96.2 0.66 1.89 0.36 0.84

¥ 1. ATEERESS, N, = #KH, N,=#fKH, D=18E, H=Rx¥,
2. LMESEREENB MR LRRERE,
3. RMBREINE s REDHKHE *P<0.05, ** P<0.01,

Note: 1. In incubated samples, N, = under permeable condition; N, = under stagnanting condition; D =
straw; H = astragalus.

2. Contents of different forms of iron and organic carbon, data provided by comrades He Qun
and Xu Zu-Yi.

3. Significance level of # test of A value of CEC, *P<0.05,**P<0.01,
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Table 3 Correlation between the A value of CEC and the forms of iron oxide

L N -
Number of y X r a b P
samples
T R R HEEMLE (Fea)
2 Avalue of CEC Free iron oxides 0.794 —2.88 2.86 <0.001
RN BRE A LTEXEILE (Fey)
22 Avalue of CEC |[Amorphous iron oxi'::lcs 0.747 —-L13 3.75 <0.001
TR IR R
22 Avalue of CEC Feq—Feq 0.466 —0.20 3.03 <0.05

TP HERAAS(Fe,) Xhr LR H—H S TR HA R ST 2 85T H Ko
BRI, EE B (Feo) RFE E B & R E VERAFBRNBY B SRETE

1 k% (Fe, — Fo) TR0 % &+
27 y=s.190x-1.16 REANENRE, RERELEIL, &
= | r=o817* R A ALk Feo F1(Fey — Feo) B EE

g2 TR R R TR FIRIA N, A

581 RAEXTRE. &3 WEITHERELTX

1% Ko KEMARMALRHEABHEE, B

F: EEROEMX A, EEREREESERE
% o RGRBREREH (r = 0817*%, E 1),

03 04 05 06 07 0.8 X TSR ER G AR BRZ
IR e A e RIS RER R, B KRR Sk (T
. p <00l BB A ) B R 1T, SR HRE &

1| RREBMEESESHSNER RRBCNT B EEEARENRLE (R

Fig. 1 Relationship between the A value 4)0 Hﬂi 4 ﬂm,%%ﬁﬁ%ﬁ,iﬂﬁﬁw

of CEC and amorphous iron WRMEIRT 25—74%, SERESEIE 64—

74%. ZHRBREMEELIREMEE, AMMEELEARMERAENDE. BHEL
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L HETXBE RM A" BES5HER, REE-12 EXE)E, BRELH BN, Tk
SIS E %S UNRERS ANERYE, RN ZTH8 K" AEHX; A ER
RESESERAGEREFROEMARY. ZSBIERALNERENRIBRSHES
LSRR DR (R 4) EREEFNERXE(E 2). XEARDPRIAEME"FRBNL
MOLHEH R, EEEAGEEERNER,

AR RTFR LR R B RENEWNRE, RERARBEXESS, & 4 iR
ZHERE BRE" BRSO BREANENRDBEARE (r=0315); “BRKE" 5
#EEENRNRMKRFAESHERXE (r=10.028), HEATRERLD “BRE" (&
2) EAENESRVARREFVEMAR (¢ = 0.824™), XRMANRSKE(LENR
BEALNEAREETAAZR. HELERLZMME (b= 156) NERERKE"S
TEREMME (b = 3.19) X/ho FHit, XEFRUT RN, RREZLFEREILEX X
BEFERENEE, EXERNEEZRRE Lk,

&)
18]
s} e
y=0.21x—2.52 %3
= _ v L o (1)y=1092x—1.19 r=0.835*
S r=0.895 - o
« 4r s (2)y=5.91x—1,13 r=0.856"*"
28 T3
(5 3 ‘f4L
559 =
EXS 353
S 2 Sw |
=32 > = .
- g w2
._O_ 1' %ﬁ H
:‘,é UH x x P (2)
5& mt .
T 2z :
£= :
.“-ﬁ 0 -g i /
3 s
¢ < . N s N
-1 0.20 0.24 0.28 0.32 0.36 0.40 0.44

10 15 20 25 30 35 FALBIZILE (Feo/Fey)
BN R( Fo BRRT / 1005 1) Activity of iron oxide

Amount of free iron oxide removed
R - 1. —_— d d
(Fe mgm—atom/100g soil) #: 1. X XGERHI copper adsorbe

® O REIK{E Avalue of CEC
** p<L0.01, 2. ™ p<g0.01,
A2 BERBRRE"RSBSHESR 3 FRMERTHREEKESEL
DEEERXE BIEILEERIX R
Fig. 2 Correlation between the reduction in Fig. 3 Relationship between the amount
Avalue of CEC (after deferrization) and the of copper adsorbed (or A value of CEC)
amount of free iron oxide removed and the activity of iron oxide

v (2 ARNEREREMREESRAKELENXR

BB LE MR, TREAN SR SR KEEGRE Schwentmann T & 5
BN ERAAMRFMEINXR, RABXN. XERANTE RN, £K251
RINBVYRERT, BRRNARKEBOZRBERESBERTIEFRERK (F2). &
BRFARMERSATREIHMERES XK ERRENBRRLERNAEESG. AN,
3R, AR B RERRESEAKECESERBEOEMRRE (r 55024
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0.835** F1 0.865**),

EEBEAELY, ARHBNZHEFRKESEAZELERRA BRXMHEX
HLOXFEESHEKBINEREE R, BX IS RERAT . AN T WPhR/LEE
EREN, RGN EERERERIRAERNER; RE, Y LHTEEHEEE
R, AT s ek & BARM B L EH E5)0

EEEHER T % . BAGEAYERA LEEE=FER, BI/KE&ZE (aquo group). K2
fir $2 % (hydroxo group) M¥Hi# (ol group)™, KAEME, B ERBE TR ETHRM
YREERE LKA E (-OH,) MEEArZEE (-OH)™ e, Fit, #{E Quirk 7 Posner
#H,Y pH ERAYOES SUTH, RUKAGEEMEEE—&,MEXEE LB HY
BzREARENH EASHEE™, QRES5KGERNNNSRES %, ERRRF
RN ERA, ME BB AERA, RE LKEGEMENE ML, XETER
RAGK BN HBRRESEAGECEERIFEMAXNER.

PlEXEMEXERAT RN, BRXHERREREFI IR EEFOTHERIGES
JE3EN. ERENE (H0,) B LB, N FARKN RN EE S5 B KE
MER(R 5), MB—THEIEXT Lk,

() HRHERR %A CARK RS :THRERESERANRDXR

RIBLUBTAORT S, X T HEARB LR, AR RS MRS R8RS pH &
AR, S A NRNEREBATEY, AX ATEELE, FRERSENR
E —EREHEXYE (r = 0.780,P < 0.02,i3EEN 9)o FAEXFEF T RSATENMR
RIMENEEEE —EEFRHF
X6, RXRFALETLE, FHRH
BEAMEIMR T EHEHE S
(#2), KERE ARSI, H+
WEVRPRETEARE B
RES) TELEAERAXHEEE
5B ZURY & R BHT2,

degh, MK FIRA KRG
TALEEORRLD A2 1T 5,
UM 4 T, % F WA % ET o
AIREBELEXRY, ARFES 0.3 0.4 0-57ﬁm%%?y) 0.7 08 09
FHNBSEEAREEEXY (r= Organic carobon
0.961**); {BXI A KM THHES, ** P<0.01
HEHABRE, XELATY B 4 WKEFHETHERBESHENLBOEXE
0, “BL” SARURHRROTA L e ¢ Corlion beween e amount of cpps i
ERZHAER—B. F b,

M 2 R, #K KRG TRMARE VLR R HERM SR ENIRKEET I,
RECHOPRERHA, ERF ARG TR ERBRWER (pH 8.5 £4) Fi
BRAES, SRS EEROLE, FKRGNTERLLIEIKKRT. BRER, 28

(3]

L

[

[\*]

BRME (m. e [100g soil)

¥y=3.86x — 0.096
r=0.961"*"

—

Adsorbing capacity of copper
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KEHETHERNE BERBBHNBLERKEZBETHS, BARNNBERN GBS
RN B HIREEYS, LA KRG TRMENS RN, FRNERZELHERR
KEBTH% | |

R RERERRENRMTS LN, Hit, NARMEHRE“FERE" TN E
B KRBT S —RHRAXINFEEFHOTERK. AIRERK, “ZHE"SHEIRSRE
—EEMEE (r = 0.694%, FRARN 9),M"“EH" 5K AL HEXERERBEK
B(ES, r=03881*%), ZEHAKBLPZE"SHENRSBRNEESERHTHBHERX
#, XhA S THRA LA EE - X RZKY BEWRTRY R SRR, %
fE” S AR RN E O S E PURRRA AEREY (r=—0.666"** 1A %0 22),
ZHZE RS T HARAE — X R EXRHERKRIEL.

2 .41
2.0
2% _
E o0 1.6} _:_: 3'0
g 2 5
?) ¢1l.2 _2 §
bl sz
am y=0.55x+0.95 8 %90
0.8f : * £ g ©- _
W r=0,88] ** s = y =2.25x—2.33
=8 ] 'op=0.914%
0.4 a8
x
0 . . R . 1.0 . . T3
0.4 0.8 1.2 1.6 2.0 2.4 1.6 - 1.8 2.0 2. . . 24
BATH( Fe . ERRTH) MAHA (%)
Complex iron (Fe. mgm—atom) Residual organic ma
** P<0.01 ** p<0.01
5 “EESHRABBMMEXE e ZRFEEEEEH’SHLANRAEXE
Fig. 5 Correlation between the “difference Fig. 6 Correlation between the *“difference
value” and content of complex iron value® and residual organic matter in the

sample removed free iron oxide

WA R SRR RA PR, NERK RS2 5 R IRE"REENAE (KR 5).
MEZ, ERENRG, “BE"ETHE, &5 EREXRN, RERE VRS ENFERH
BB ESFHROBDRZAE —ERHEXE (c = 0.738%, 5EBY 8)o BLsh, 1R
4 FInER EXRERGHL D, ZEH SHKXE RSB Z RN LR B E
KPR 6,1 =0914"*), XELRBURE AR, L EE" HEARIANS—FE
B TR T HRM = UR SR R,

(W) \BHENRHADEFESIHF

8 LEOR,ATRUE R, LMAABRMENERREMANEERRNER, IEEE
B ERET EEXEEM EE" R, DHEASENEIR B E0 R R
BEEWmEE? Ait, RIVEST T ZxmEST, SRR ALEERE, BEaR
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%5 ERFLREGHARKBREN KW

Table 5 The influence of removal of organic matter on the amount
of adsorbed copper and Avalue of CEC

Y PG - -
+ =1 Cu aﬁorl?czd g]:lcq%OOg) Aj:;;;izm;‘;i:csf Orga]'r?ic ﬁ}‘attﬁ (%)
soil No. | BBE \sapme | mom | wma |oS B MR | Row
treatment After H,0, | Reduction |Value of CEC valuc”ncc ) Amount of

(A treatment (B); (A)—(B) | (meq/100g) (meq/100g) Remainder removed
-2 8.42 2.02 6.40 2.03 ~0.01 0.36 2.11
x-3 8.40 1.26 7.14 1.44 —0.18 0.51 2.14
-7 8.70 1.52 . 7.18 1.34 0.18 0.33 2.35
-9 6.14 1.47 4.67 1.31 0.16 0.41 1.81
F-12 3.94 1.36 2.58 1.29 0.07 0.38 1.91
#-3 8.00 1.18 6.82 1.29 —0.11 0.84 2.19
74005 7.54 1.15 6.39 1.44 -0.29 0.34 2.34
74007 11.6 1.87 9.73 1.26 0.61 0.47 2.28

I #%5T(B) - BRME.
Note:Equal to(B) — Avalue of CEC.

(x) L EREE (r2) M FEHRM () HERESEY:

y = — 124 + 1.70x; + 4.02x, (R = 0.896)
BFESFD, MASBERREEKE (F = 12.28%%, F Fi' = 10.92), HRf 1=
2.16, 13 = 2.44, KT 29, RAFYRMEEDAEWATERMOEER K.
TFHAKAREL, EHESE (x) MHEEEEE (o) SHOTHEREM () WEOEGRE
A

y = 1.62 — 0.87x; + 3.93x, (R = 0.533)

EREIAGRRRFIBEKAE (F =3.77%, X FI =3.52)0 {H 14=050, 1,=2.70, R
n<2fin>2, FAREAECBEAERMATHRMHEERRMAEINRELHWAK. X
SR T EENREEE - ERA XY,
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A PRIMARY STUDY ON THE SPECIFIC ADSORPTION OF
COPPER ION OF PADDY SOILS IN SOUTHERN JIANGSU

‘Wu Mei-ling and Chen Jia-fang

(Institute of Soil Science, Academia Sinica, Nanjing)

Summary

The present paper deals with the effect of the components of paddy soils on
the specific adsorption of copper ion and it’s behavior. The samples used in present
experiment were collected from Southern Jiangsu province, and they were obtained
from the cultivated layers of paddy soils derived from lacustrine deposits with pH
6.2—6.8. Incubated samples were also used in this experiment. The mecthods and results
of experiment are summarized as follows:

1. The amount of specific adsorbed copper is the amount of fixed Cu** of soil
which can not be replaced by NH," ions but may be extracted by 0.1 ¥ HCIL. The A
value of CEC, an expression of the specific adsorption sites in soil, is a reducing value
of CEC of soil samples saturated previously with 1 ¥ CuCl, before determining
the CEC by routine method. The amount of specific adsorbed Cu** minus the A value
of CEC is termed the ‘‘difference value’’ which is an another expression of specific
adsorption sites in soils.

2. The value of CEC was significantly correlated with free iron oxide and
amorphous iron oxide (Table 3, Fig. 1). The decrease in A value of CEC of samples
as a results of their deferrization showed a significant positive correlation with the
amount of free iron oxide removed (Table 4, Fig. 2)., It is indicated that the free
iron oxide may play an important role in the specific adsorption site which is
expressed as the A valne of CEC. In addition, the amount of adsorbed copper
approached to the A value of CEC when the organic matter was removed by H.O,
(Table 5). It gives another evidence for the conclusion mentioned above.

3. In free iron oxide, amorphous iron oxide is thought to exert the most
important effect on specific adsorption, because it is more active, It was confirmed
by the result obtained from incubated samples that the A value of CEC increased
with increasing activity of iron oxide, and there were highly significant correlations
between them with a correlation coefficient of 0.865** (Fig. 3).

4, The ‘‘difference value’’ showed a significant correlation with organic carbon
and complex-iron contents of the incubated samples (Table 4, Fig. 4), in the natural
paddy soils, there were no significant correlation between them. But there was highly
significant correlation between the ‘‘difference value’’ and the amount of organic
material remained in residue of deferrized samples (Table 4, Fig. 6). On the
other hand, the removal of organic material led to elimination of the ‘‘difference
value’’ from the amount of adsorbed copper approximately (Table 5). These results
further indicate that the organic matter is the another form of the carrier of specifie
adsorption of copper expressed as ‘‘difference value’’,
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