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FABREZHEEDN, THASHARTE 30 BIFEEA; $HE#& Hingston F(1972)GREH
FHHEHE S TEREMLE;TE 1. 0mol /L AICL, T ,ZMEMA 1.0mol/L NaOH F pH4.6, T
TEFE 80°C F#AL SN, EXBTHEEFEBKBITEEL CI” BT, 60c THR; BRERBRD
RoRETHHL, SFG-HHE 100 BiF&EH, HMRHBRNERERLE L,
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Table 1 Basic properties of the four material tested

R M BB R R
. ZPC Specific surface area Total acidity . .
Material (m*/g) (mol/kg) Mineral composition
o 3.6 81.4 x W =ZKBEFRETBBA
¢ & v 7.1 90.3 0.443 HETESMERR
EevRiLE 3.9 625 3.28 T vEMAB
w® A 4.5 43.6 0.0436 BSH

&L- % ZPC:LAMEHEY; Wil C-MIRBEKED; REBE: BRROAEDY; Foak: X-FHyREs
uo

(=) TR

A 0.05mol/L KCIO, fEX TR R, BLEEFRBMEN 10™mol /L £, WHER N
WL TEAEN 1:20; $HERR™0 1:200; SEEHELEN 1:400; FWEH 1:40, RS R WEFaR
BEA 1.0g, BHEF 0.1z, EEVEAB 0.058 MFHK A 0.58 EETHT—RF soml IEELEH,
EHMAER 0.05m0l/L KCIO, HH  BMARSERED MMM HCIO, X KOH FY pH ERF
&, EEME KCIO, MAEF HCIO, (5 KOH) MABRZRIAIFN 10ml, KHIBRRE &K E& IRIT &
Aok d, EoXKER 10ml & 2X10™*mol/L B& EE-FHY 0.05m0l/L KCI10, W IMA BBk
Bk, 25C T4 24 /M, HIARH LK. H Corning-120 RMEEHWEE & pH, Ll 8000 42/4
Bl 5—10 538, AETFRKERERKTINESEETRE., HEVYENRESEETERESELRN
Ht HF(0H) REEAHEESLBEE FREM HY (R OHT) BFRKE,

Z.EREW®R
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L#kZRpH ER B 1 BFEOE S0 TEREALANSREART Cu™, Zat,
Co**\Ni**, Cd™* W Hi & Bl pH A9 (L EHAR , T LZEMR oH I, BN & BB T 1Y
BB RV RSP AR LR, (B0 oH 09 - T, BRIFEREEM, RATHHRKRES
EAHEF, EMBRERE, B4R ANRE R/, TR BT, Ay Y2 bE &
FrEEW,. LRERUAKRIERATF N ESEE THORMERE - 8ERN o1
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Fig. 1 Effect of pH on the adsorption of heavy metal ions
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pH Bfr; ok Zn™ WYRMIRMA KT Co™, Ni**, Cd™*; [ Co™*, Ni**, Cd** Zfd]
WEFRBN, BEREEHEAFBE —E T4, RLBERYERITFE Co* > Nitt =
Cd* (E 1A), $H:F & Cd** > Ni** > Cot* ([ 1B), MAEHEALET T B A
Ni** > Co** 2 Cd** (B 1C R D)o BHAXS Cot*, Ni**, C&** =#E =, HLEY
i Co** H—EMM kv X Cd AR, TEEREABNER LT
Ni Ak, FERENFEETESHA4EESEEET PN MO, RARMEZHAZR
HRERERA R, HEE—P 5.
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AL AR R RE A F R B HHEE B 2250 DR ETEE P8R, Hohl
¥ Swmm (1976) F1 Schinder (1981) IARMMBETUBERFRTHRGT K
TR EAKER P, ENMEEHE THRON HSIO, F)—HFHTRESERET

WBARN, KRR S:
SOH + M!* ==SOM + H} (1)
2SOH + M2+ <= (SO),M + 2H? 2)

BWRh, s HFRE; MAESLE; SOM M (SO)LM RABEMELY; This RABT £
ERERERR, (). Q)HKATAEHRER MERN, H EFERES M
BTRWENLE 2 B~ EEE Y. #STHEEEALELDERSEEzz =28
R, RIS ST RE, Fafre ke HihX 2. RIE—SBEER O
REEERELERNBERAEEN - E L% T2, o
FiblA i 2) RMEAHREERNEM. (2) R % stom B o
B B8 B B ®HE__,
Ky(int) = [(SO),MI[H*]Y/ [SOHI[M™], (3) |
R Ky(int) BMARXFELAEHG TR s BREE gl
KM FKE; [(SO)M] HIRESEEFHR
HiE; [SOH] RFEFW OH fr BMKE.,
FEA BRIRE 15 2 A TR v
N, = [SOH] + [SOH;] + [SO~] + [SOH,L] Yt
+ [SOM] (4)
g, = [SOH;] — [SO~] + [SOH,L]
— [SOM1/A X 1¢? ()
R N, YRELBHRRENSTEERRE; o bt
ERERHHE; A HHLXEH(m?/g) SOH, SOH? 1P Y_l
1 SO~ RESHARRNEEAASE; [SOHL] fk
BRE MR E; [SOM] REME T4 #: & 2 Stern-Grahame R ARRT
B, ARG U T 4t B Uy, Prof e 7 The model of Strn-Grubame
[SOH,L] = 0, {B5E7E pH>ZPC i, AW [SOH] ],
YR (4)FI(5)5K A48
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[SOH1 = N. — 0, X A X 10° (6)
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HEE pH < ZPC WA

[SOH] =N, — ¢, X A X 10° — 2[SOM] (7
FZHHEMNEE o, ATHU T HEBE;
oo=(Cq—Cy+ [OH] —(H*)/W - 4 (8

APWARNGANEHEER (2); C. M C, REMBMARKE,
BEEAETTHERRN, TEBRHREANNEERUA Stern-Grahame AR
(B 2) W& EEENRA-AEXRN

o — g = a,/6 ¢
g — Pg = —04/6, (10)
6, —¢&'/8 (11)

O (MO)RADRF (B LA 2 FFSF), o M o BN FREWEFSBAL; 0p T op 2
Stern ERIRIFSHRAL; oo M1 &y HIESEHAB TS BA; 6,(c) R (s) REFE K Sb
XS BRERNRER, & & Stern EREAR; § £ Sun EEE,
EFEXEEPHE Boltzmann RS Fi:
[H*], = [H*]exp(—ed,/RT) (12)
[M**], = [M**]exp(—ep/RT) (13)
(12)F(13)Xdr [H*] 71 [M™] BiE¥ e HY f MY BFREE; ThR s RRRE X
BHE FIRE; RESKFEEC T RAMNRE,
®¥(12)FA3RACIATE
Ky (int) — __;[ggél]vfggr]]z exp[—2¢(po — g)/RT] (14)

_ [(SO)M][H*]
& Qu [SOH[M]
) Ky(int) = QuexP[_2‘<4?n — ¢5)/RT] (15)
Qu FRAFT ML A8 3, 7T M) F(7) AT b B B SE B R R B
BOHARDRETHBERHFRARO)XAR

log Qy — log Ky (int) -+ —22

2.3036,RT
(16)RFEH:; MREERENESEETFNEHIBERGLR=ZBEL4 48X, I H
—log Qy %t o, fEEIEB—EL, HEREIEN —log Ky(int), #1#%% 2¢/6RT, RATH
OB RATHRENREEIEN —log Qu/o XAETITE, &R T &2 hET
W, —log Qu 5 oy WELHERXXRHBFWMEBEKTFE (e =0.01), HHA=ZELE K R
ALGEET Cu*,Zn?" Co®t | Nit* f1 Cd** FE=Fsipg MEEAORMERE, TBEthES
TREEFARIOBRENRMEE, RANGREANQ)ROBRE-RTTHN.
XEhE A AEARL AR RERKIE N MERE NS FEERM KRR B B,
EARAN=ERAWEZXHET: fiHFIANRRE M ft HY BEFoGaER—%
M, Stern EHRE 6, HEAE ;MEHENNNBRKH M 1 HY BEFSHEARNOE, .
P AERR 6 BEES, Stern EHEA 6, MU MEBNE FHEME, BITHBREIEENES

(16)
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Table 2 Lincar equations of-logQ and 0,

M B BEeEET mEAHED HXRED BEAE (m
Material |Heavy metal ion Linear equation Correlation Coefficient Number of sampes

Cu y = —2.23z + 6.91 —0.99 6
& Zn y=—2.77x + 8.98 —0.99 6
3 Co y=—2.71x + 9.80 —0.99 6
5 Ni y= —2.32x 4 9.93 —0.96 6

cd y= —2.86z 4 9.34 —0.98 6
£ Cu y = 0.834r 4 4.92 0.58 9
£ Zn y = 1.16x +5.43 0.98 10
g Co y=1.41lx + 5.32 0.98 9
ik Ni y=1.17x 4 6.14 0.98 10
W cd y = 1.25x + 6.08 0.98 12

Cu y = 4.38x 4 6.49 0.99 8
=1 Zn y = 6.38x 4+ 7.22 0.99 7
13 Co y = 8.58xz 4+ 7.54 0.98 6
y Ni y=8.35z 4 6.91 0.97 7

cd y=9.72x 4+ 7.09 0.9¢ 7

Cu y=3.72x 4+ 6.10 1.00 12
3 Zn y = 3.89x 4 6.85 0.9% 12
a Co 'y =4.22x 4 6.52 0.%9 12
m Ni y = 4.09x 4 6.65 0.99 12

Cd y = 4.44x 4 6.64 0.99 12

1) y = —logQus *=10,|X10°5 2 T R, AXRICHERBHEKTE (« = 0.01),

AT TSR ERA R IHE R,

EAEHRRREEN, RES S, REFERR, LE=MEEAT ARG, x2
ZH —log Qu SIEBABEERMAMER, SARMERELMER, FHAKE X & X HE
M* TR HY ST RRA T RBAR, U LR SR HARE BN H BT RR
HEMEAT M H TR E, X5 M RREET H TN F S 5 W S
B G 2 PHARGEREIEFE —log Ky(int), HE K £ 2¢/6,RT, Ky(int) 2 R{E
AR EREE XML FEEBEH X, Ky(int) &K, AGChem G, 7T W
ﬁ" 6, RNERE, (11)XFH 0, &k, W 8 Avh, Fx M7 RIFHA S RIS %

BB FEL Ky(int) 6, A ARFRIERES MY HFHRERKMER D, T

wIEEIEEE%EEEﬁlEE%E, ERAURNAERME FH, co’ BEER X1 Ky(nt)
6,, B Co* BIESHEOERT MEEAOEER/N, RN FRNI&E K,

£ 3 X M
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SPECIFIC ADSORPTION OF HEAVY METAL IONS ON
LATOSOL AND ITS MINERALS

Lu Yahai
€China Narional Rice Research Insiitute, Hamgzhou 310006)

Huang Changyong, Yuan Keneng and Zku Zuxiang
(Zhejiang Agriculiural Universizy, Hangzhous 316029)

Summary

The specific adsorption of divalent Cuw?*, Zn**, Co¥*, Ni** and Cd?* on latosol,
goethite, amorphous Al oxide, and kaolinite was measured as a function of pH.
The adsorption of heavy metals with increasing pH was in the order of Cu*t >
Za*t > Co** > Ni** = Cd** on latosol, Cu?* > Zn?** > Cd** > Ni** > Co** on goe-
thite and Cu?* > Zn?* > Ni?** > Co?* = Cd** on amorphous Al oxide and kaolinite.
The adsorption data are consistent with the triple layer model. The interfacial reac-
tion is described by the equation

2SOH + M?* <= (SO),M + 2H*
Ky(int) = Quexp[ —2e(p, — 4’5)/RT]
where Qy = [(SO),M]1[H*1?/[SOHI’[M?**], ¢, is the surface potential and ¢, is
the mean potential at the plane of specifically adsorbed ions. The affinity of Cu**
for surface was the largest, while the distance between surface and the plane of
Cu’t adsorbed was the shortest among the ions tested.

Key words Specific adsorption, Triple layer model, Heavy metal cations,
Variable charge surface



