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Table 1 The properties of test soils
s EEES HEE | 4 PPN
x|y aEoe) SER | FeOm) | o) | Mi0%) oK wiiriogicat
Sols| P [T RIS | P jron moreherutres mang (5| compontion
gl 572 u.86 6.58 13.0 0.32 0.23 43.7 gﬁ"‘s“i“%bﬁ
‘ K10, 14 A5
sTim | 4.40 | 0.38 10.50 4.66 0.19 0.08 43.5 PR,
ER 1| 6.50 | 2.68 19.98 1.83 0.92 - 22.3 I, Mu

* Kl ®WE; Hm #%§; Gb =K#EA; 1 XZ8; Mo BBE,

AXER—REHEGRS 2 /M) TRGFHERMSREONE. LLo.5 M NaCl fEXFHIR
B, RFVEEDFEOREM 0.32—3.77 mg/ml, +:K=1:20, AR RBHEREREB, BHREK
pH $1% 4.00, FRERFAEERK pH Bt ATRRRBRD Nt 5 Cu* BFHES TRELL
FE8.3—100 2, XBE—BRANLENK, RitPBROZRRIETER Y, IRERNMET
Cu—Na T E AP MG AR, IR McLaren HUBHR T EZHBMHE. ¥ #
R AR B R AR R E TR AR BT RILATR, ‘

FROMBERE: 1850, IR FRRARNESREZFANRARNLE, A 9Ss%BMEEER
BB R EMOEPLL N NHCI(pHS) BB RESER, ERIBKHBE Cw? N1k, &FH/LK
BRRENEER X HRRERINESH, S TIREH sspBElst e S, %8 0.1 NHCl %
KAESRER, EEIRHRASBRB AL ME HCl BRAR, XHARIREAH, 2. TRk, BIKRK
2.50 Bt BEETHELOED, MA pH4.00 f) Cu—Na — 555K (3.77 mgCu/ml, & 0.5M NaCl)50 ¥
Fr, RBFENE, Bo, M tEHKER, AEREB8HRMEAR, KRRV BKT SR BEHRE
TERHEENR, HE LREBRREAS, BTRAIELEPIUMARERE (A 0.05—1.0N)
NHCl fy# (pH 5.0)50 27+, A E#i sk (3% 2 /NI, IREE 25+ 1°C ) Bl W R 1 &, e i i o £
HRHE Nat B DUEROE FHRE™. A ERRRSE,H N NHC RIEE TN, BA5Im
AR pH HC 7B 50 A (ALEM 0.005—0.20 N), ZERBFKRH TR EEHRNEHBERNERE
JAEEH pH o NHCl BEG - KRB, RER AR E, K &k iE T,

ZVER MR

(=) BRFBRENSE

HOR =R A RIR M Cu, EH R Cu AIZHIRH Cu B ELRTE 1-2.b, B
BrRETFERARIEANAR(BNE 2 W) S BIE#TLRE (£2), TUEHR=E
b 1 SRR SR B L R R R B S BRI RME A AR, L RS RRBE K
Fo MEBLRRMIRLEES, (2) ROHEESTMEEEL, ik, A RN HRHNSRE T
B (2) R o BT B R B 408 1 4k VR B 4 0 0 0 i TR B et L S48 5 e i
HEBE K, #& Harter™ FF5T48H, A Langmuir FERBEXGRH &N, mESHEHKHFE
RATN, KR ERRENELR Rt BX 6 HZ—5 8, REEXERE, BHhaE
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®2 FANTHERSERIE (Cu ma/g coil)

Table 2 The characteristics of Cu:adsorption isotherm

' AR (D AR (2) eq.2 . 2K (3) eq-.3 SREERK
+ m a2 . :
Soi q- 1 |— R B M
ils Number e- r r I M r ' M M Observation

IR 4 Total adsorbed Cu

BEL 7 0.986 0.993 6.43 (107) | 0.999 6.76 (112) 6.00
T | 7 0.999 0.992 5.97 (110) | 0.984 7.55 (139) 5.40
A | 7 0.995 0.997 2.53 (126) | 0.993 2.81 (140) 2.00

HF4 W H4E Specific adsorbed Cu

#EL 7 0.979 0.994 5.03 (109) | 0.998 5.16 (112) 4.58
TR | 7 0.999 0.993 5.35 (112) | 0.982 6.87 (144) 4.77
iR | 7 0.994 0.999 2.59 (168) | 0.991 2.66 (172) 1.54

g4 Exchange adsorbed Cu

EEL 7 0.998 0.981 1.39 (98) 0.995 1.60 {112) 1.42
15 ] 7 0.999 0.991 0.66 (105) 0.996 0.75 (119) 0.63
VI | 7 0.986 0.993 0.49 (106) | 0.998 0.51 (111) 0.46
#: 1.AR () Y Freundlich HE y=kesy AR (2) % Langmuir HE ';‘=le4 + 5 L ax

(3) % Langmuir H§ _:T= 5. + M_l_.-c

. r AHEXRBOGEERB#H (P<0.001); M YRARR,
3EMANENEARK RN TRE S TRENEI R,

BAME. ME 1-bF HAMA SR M HR &R RN SRRV R X FIEX, X5

- ERRREEAE

- HE - b BN TREMT S, EEERERGTRELELEARMFRE K,
MBI/ MR KBMERLE, ROERRE L THRM Co 2312040381 3.1
3.0 ffo REMABNRE LR ANRN B, B - FRMIEEFRBEN, mitiBA
[ 451 BE BN R A 1 390 T R M SO LA, RTLAS 7R B IR IR BE A RE 41 3 SR 8 DS R
18958%, BEEFHBAREREEA, LEAK L3, SR meFREDR 2.88 255/ BITH
TEATER, BRREXSEHER, RENIE AR ARMEL HE L (B 1-a h Ls @
Ys fisR), MRS —FERMRBLERRFTR(E Do

AT H—FHEHORR AR TN R L RAEE, RIIST TRALE, 1
ERITREMBEZEMARAS T LER3Z)ANFEET, S5 HEAEE 74 H(B0C)
T IE, B 2 IR, JR KR B AR N LR HEK 5 5 RTHA B I B
B, YVHREAT 0.5mg Cu/ml B, HRHARTSHIRREAKRIRLEX -3 H1
1—4 8, XA EHMLBEEA T, AAKBEI—EBENEK . TEVHRAHEEK
(5Bl RHEEKIE LN 79% F1 168%) HXYo LR, FHRMLE —EHHN,

(=) WEEEEHMERSIE

ZM I REHRITRES A N NHC (REAH) M 01N HC (REEH) $K
ERER(E 3.4.5), TEROFARDHBE, XWHEEBRRNETEARNDER L ©
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Fig. 2 Cu adsorption isotherm of red earth Fig. 3 Relationship between two forms of
uvader different conditions specific adsorbed Cu and equilibrium
: concentration of Cu in paddy soil
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Fig. 4 Relstionship between two forms Fig. 5 Relationship between two forms of
of specific adsorbed Cu and equilibrium specific adsorbed Cu and equilibrium
concentration of Cu in red earth : concentration of Cu in latosol

BRHBROEEBRNERSPERRRENXRFPSAR, RELEESFHFEHY
3.58+0.23 mg/g LR RN 0.06, K LB FRIBBOIRENEMRN, EMEE M
B3Rl EHE-RERET THRERNES, B4+ ZRACRREAFEERAREN
TR, EABBRBRIK, BRGFNGERE, HOEESESFENESEXN 420£0.70
mg/gt,ERAEYN 017, A EHAREREFABRAREEEAREMR X, B
FARMRN (b=10.008), EIERETFHEEMM 1 BRFEN, SR LRMFERHEM 0.008 %
H, ASREEEMLRNT. B2, R TENEEAANUZERRERWR/, £
B BUR W g T b S R B AR RO 138, R AR B EIH 2™,
MEIMAMRRLEREER, BE4AAVPBINGEAHEE 3 1l 5) FX—BEFR
BB, XHARLMENEN, EREERESEHERBES RS K97%,
McLaren"™? RFseigisl, THIBEGSHIEEAHMENREE —ENEARERND
BB A, BE R SR AR IR B RAR (0.1—10 RUGE/ B A& 4 T kAT T Bt

HE 345 FH. REAFSBESFEAR, SHTEA B RARERKmYm, =&
+HFE Langmuir 578, BERBBERBE, WHBRKESHSEEHEBERFAREX
APHEBER5E4 Padmanabham™ B 574 80" X AR M - B, B 809 5 R A 4
(7124 NaCl #%)REE SRR (Y BRR) SRR B AT HER.

SRS, REARRRLE> ®RE 1> a8 g S EN0 #H R >R
>, HERTHS TMARBEYA X, Jarvis™ MiEH, 7EMRKRER TRNARET
REemM, TERTHETHEECSESE AR FRERRUDATHRM A5
#, Mckenzie'!, Forbes ZU#RRayg AR EkA" . 5H &7 &4 R pH (KT 875 T AR, M4H
BFRIBANLSHERE, BRRIAYEOEY EESFENBRANRERSD, RSH
SHEAREEEILE, UREA—SRRNERBENELDE X MERELTHERM
S, BIEANTEEAEEIR. SASEHNREDEERANLEE G MM 70K
Z)o FEFIRERN, BUENREARMELERERTEA—EY, HEEVFPHRER

WEMA, MEARNHRBORKARSES, KZBFEFAREGERE R, En
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McLaren™ $#2 8, BAK LI WHASTFEHRNEHELEAnIELEN,
AFEELRIORBELEANTE RS, RSNk bRReREN. B
BT, A 7 B RHARBIS D B IR EX 4 55, X BT ERAREL
REAFLEIMANER, EOMHRE, KA HRIE, SHERMADLRGA AN
E BRI RS EENTRE. BERARTLEBREER, KB fE—PiEL,
TMARLCAFERNEBER, LR/ LM0nHERRRY % BTRCH
e, FEAEE oH AW T, MM TTE S W ERIMDBE (£ pH 4—7.4 SEEA, WE
HEEREL 22 WEUR,SEN 47 EUR);FN, LML RS TRy
(ZEpH2 I, M T MO ERNHBAEE R L 28 MSSBRYR)e

MWEIE#ASE, NELSFATHEEEER L, HE% HMERhkatA(e
FEH MRS E T ) IR B F B SRS, DURA TR M K 24 LU S R B T
KPBSE T WEREE, 150 L MEANEEGRSY, AN XHEERHES
WAL T AT,

TR Cue R4 Cu— +MEEREEERM Cu

L A\ MR Cu JF, IR R Cu IR BRI AR B0 % i IR B Cu i b
ERATLR, RESALEASFAS TR, BfEXH ek RTRE k—k, §
S A RIS BB, A BB, M RER RN, SRR REAR SR
HUTWPISN), BEMNEMHIARESBSROBHERRNARERE, CTHEES
HE o

(2) BHANRRRR

HTR—SHRARBEHSANBIRENEABE, CRATHEESHINTTA
RIKE NH,Cl 1 HCl M AR R, & 6 RA= AN s & E@ERRRKE NHCl
B RS R R E R R R, R I0E —B BRI A, NIRRT
M P TR AR Y TIRMHE R T 8 100 AXEIRRZEA, KR LWE 80 MR, B
— R RGN 1 ERYE NH; K, GE SRHONTTRR 137 g Cutt, &
BARELSI% 171 A2.47 BN E; BoMRERSRHEMEE 2 LREK S %
0.66. 0.30 R10.83 M5 Yo fnLLF Fi L MLLE, R RRR B0 2 RLL T B K(E—F
Y8 R 5.7 55), MR LR (4 3 45) FE BN (2.1 )0 B—FMREBKTE
SR, HEIXEOREA SRR APRENRES TR HREN, RREAN
—HE R ERAE S, ISAE FRRSOEEBEE % B—HE, SURSTIN
HAANRNHNY, FHILEE—RRRE SRS O EERYBRAN, D=

ﬁimﬁﬁwﬁoﬂﬁmﬂxmmmgﬁﬁxaw(wll$ B+ RO ARE, S

%xon(wlﬂ)m z(wliﬁ X BRI MRS &R B

B N NHC RBEE THROTHBRKRE, THRE oH RE%SER, 27K pH M
3.6 2 1.0 B, BREGLLIRA MM AR BRESN, RELACMHUEREEER(E7),
A pH SRER— 8, BB L MLHE 52 15 51 -8B 14.56 R 7.87 S5 4 A, 5%
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Fig. 6 Desorption of Cu from tested soils (Equilibrium method)
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%3 +RBHANMBCLELE, Cu meq/100g soil)
Table 3 The amount of desorbed Cu from soils (Equilibrium method)
N NH,Cl B¢ Cu HCI(pH=1) % Cu +#EK Cu
. w N NH,Cl desorbed Cu HCI(pH = 1) desorbed Cu Ii.gll. gp)égﬁg
Tota o
Soil) Cu jr |[HEHEBKER% () o, g [HERBHAED 2) specific Sum of
Amount In percentage of Amouant ln percentage of adsorbed_{(1) and (2)
£ Cu total specific £ C total specific Cu
© adsorbed Cu ot Lu adsorbed Cu
Fam 3.50 23.3 7.00 46.6 15.01 69.9
W 1.96 40.4 2.28%» 47.0 4.85 87.4
#HEt 3.92 27.2 4.82 33.4 14.42 60.6
WEt 7.55 51.3 7.22 49.1 14.71 100.4
(EZHILRD

* HARM Cu MRETHEH Cu miE; ** GE7 WREEHE (v = 30.64 — 7.87x) Wi,

2 ERTR, =R RN, N RO R A BB/ TR h RIS oA gs

- [£ 54
> >
T

Cu desorbed
MEE 6 (Cu peqlg sod)
8 8

b
=)

(=]

o\
r=0,9974 A VA

- b=~7.87 o,
b=~7 SN
~
0.5 1 2 3 4
¥4 pH
E_quilibrium

Ls W41, RO, YEBLOKEL)S
Yom k@t (ZHHR)

B7 KA eH HCl M=Fpt MR
HHRRRR (&)

Fig. 7 Desorption of Cu from three
type of soils in different pH ot HCI1
(Equilibrium method)
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R TR SRLMRNARN, HAE
TR EEER pH b, ZREFPILF
IMEEEEE HENBYREPE %
o WELMpH6.12 () = 4.00, %
ST pH 5.63 [ 4.08, 4T it pH 4.16 &
F 385, XAVROEEL N & oH 6.09 [&
F4.08, HRERSVH oH ERPHLHE
XY, XEENFEHRES—B. A
THKEEAWIIREMARET. TMBHER
BkhiRE . RBEUREREERLY
Yih SR BAYER (AIOH) \RELZ®Y (SIOH)
SEA. BEELLRS(REAMERAN Cu”
HITEHRE, SERSRERBERER S
BRI, 4k &R pH TREW0Y,
i

LRrE, RS AT RAROBRMBR, 2 S BAORM A cu™ BFHRMDKE, BPH
BREFEREZMRN, LERERNEARFEESBEXMHESERANERM R, BER
INEIFAIR B K, 25 & RERRAOM E & F R UM £, :X 514 Padmanabham™ B8k
B3 Cu™ WH-RROEREOELL iNH BT REEERAL S EANRRK
FUHRM N, ASEBRRNERHANMRIENIESBRRAREIBRER, —HXERMA
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N _ 00C
N +cu+£‘_"”>[Y No” /\(] -
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STUDY QN THE SPECIFIC ADSORPTION OF COPPER
ION BY SOILS AND ITS CHARACTERISTICS

Wu Meiling

(Institute of Soil Science, Academic Sinica, Nanjing)

Summary |

The present paper deals with the effect of the components of soils on the specific adsor-
ption of copper ion and its characteristics. Latosol, red earth and paddy soil (neutral) were
used in this paper. The specific adsorption of Cu’" ion was determined in the presence of
0.5 M NaCl as supporting electrolyte, and the initial pH of solution was 4.00.

The results showed that Cu specific adsorption isotherms of tested soils followed the
Langmuir equation (Table 2). The specific adsorption of Cu by latosol and paddy soil was
greater than that of red earth. By comparison of maximum adsorption, the specific adsorbed
Cu of latosol and paddy soil was about 3.1 times and 3.0 times the amount of adsorbed Cu
of red earth respectively.

Desorption experiments reveled that there existed two tyf)es of specific adsorbed Cu, one
was with a low bonding energy and could be desorbed by } N NH,Cl (pH 5.0) and the other
was with a high bonding energy and could only be desorbed by 0.1 N HCI, corresponding to
‘the loosely bonding and tightly bonding fractions of copper respectively.

The tightly bonding Cu was independent of the concentration of Cu added, once the spe-
cific sites were filled with this fraction of copper (Fig. 3, 4, 5), it had greater affinity with
the specific sites. The loosely bonding Cu increased with increasing concentration of copper
added, and followed the Langmuir equation (Fig. 3, 4, 5). Thus there must be a fixed num-
ber of specific sites at a given pH from which copper is less readily desorbed (tightly bond-
ing Cu), and with increasing concentration of copper added, there will be an increasing pro-
portion of the adsorbed Cu at that pH which can be readily desorbed (loosely bonding Cu).

At lower concentration of copper added, tightly bonding Cu was more than loosely bon-
ding Cu for latosol and paddy soil, and vice versa. Loosely bonding Cu dominated in speci-
fic adsorbed Cu for red earth. The amount of tightly bonding Cu in scils was in the order:
latosol > paddy soil>red earth; while that of lcosely bonding Cu in soils was in the order:
paddy soil >latosol>red earth. This distinct difference in specific adsorbed Cu for the tested
:soils is probably related to the different content and properties of hydrous oxides, organic
matter and composition of clay minerals of soils.



