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$H455"$ Hingston % (1972) & BT B M T iR 61 &0, X-A7 5% 45 B % 0 B A 18 B) (0 (5 45
A HERE, =& ELK d, 0.418nm,d, 0.245nm 1 d; 0.269nm. T4+ 7EH, 185 («—FeOOH) By 4li ¥
|, ARMBEEMEH ZPCH 7. HZ 2B 2B ENE 0 K ERT A 90.3m”/ g; I B 5 A
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BB O H 3. 19950427



14 BEREME S 180 X &R B T M 5 PR BT 5T 79

HE B 90.9m° / g M 4.4umolc / m® +5rma1,

RHT 5 B 0.1g $HEKB R SR T4, T SOml S8 2.0 P, A INA 25ml £ )8 B 738 (WU
0.05mol / L KCIO, ¥E 4 X FEh f# ). P AEA M A BT H# HCIO, 3t KOH W E AR pH {8 (A1
pH2—6 #EFE )., AR FHIWKEN 107 #1107 mol / L BiM4%, el — R %%, FiFh B W%
FEMRSE, AT BT SRR, AR E FARRMENE, Bk 0.05mol /L HCIO, BB AR S —FMELRE
BF5h, RBEBRAREMIAR TS SBE FRAME. 7 25T FE$ERS, 74 24 /ML, B0, B
Cornning120 & pH +H-F4F pH 1, A FRIKEWIFR T Cu. Zn. Co. Ni WIKE. HRIEFERGHK
Bz RtARRME. &)X ERTREFEE 6,(molc / m?).,

o, =1H"],—[OH ], +[OH 1, ~[H"1,}/A- Y (1)

K ep[HY], MOH), AR M AT B H R OH & F¥KE, [H'], fM[OH ], ARM/E 7 H'F OH &
FHIE;A=90.3m> / s W=0.1g; V=25x 10"},

pKy (int) Fl pQy G EE IR A TAEFH T R MM RMLI R T A =24 A, KR v
KA

2SOH(S) + M " (aq)=x(S0),M(s) + 2H * (aq) )

AL A RHERME A 5N
K,,(int) = [(S0),M][H "]} / [SOH]'M"" ], (3)
Q,, =[(S0),MIH "]’ /[SOH]’M" "} @)

Q) —@RF s BAEM;M ERELR; (SO),M HIEHESY; [(SO)MIBETEEEEFHR
FfH & (mol / kg); [H'], fM[M*'], F5R R W X B H /M M 8 T3 (MM L 245 F4g ey Hm
M B TR [SOH N F i SOH A H 9% ¥ (mol / kg).

Ky (int) Fl Qu ZHH T X &
K,,(int) = [(SO),MIH "]* / [SOH]’IM"” Jexpl2F(y;, — ) / RTI (5)
pQ,, =pK,,(int) ~ 2F / Q,RT)s (6)
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AR 2 AR LA 2 MIFEE AN T R A
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(DA (8) A, Ny R ELEBE (=0.4425molc / kg) ; [SOH]. [SOH;1H[SO IR &K = A vl & o 2 F ¥
WAL (mol / kg). fRAETE pH<ZPC &, ZBE[SO], W el (7) #1 (8) 7] 4%

[SOH]=N,—0, - A - 10’ — 4{(S0),M] )

X, 76 (4) RETH, [H'], [M> IR (SO) , M 7T B 1 AR M 2 3648 1, [SOHIAT M (9) it 8. B
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Fig.1 Effect of pH on adsorption percentages of heavy metal ions by goethite
MEEE THREREAMB NS pH. RHERSERHERBEMAR. HNMLE
BATE H, Ni F1 Co Z WM MLL Cu X, T H Ni #1 Co # pH R M A FEE B T E
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AHE., XEHLY Kinniburgh 1 Jackson (1982) #F 57 E AL 8 AR B Zn F1 Ca B4
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pH W7 B AT A pHso T, B | 3488 pHy EHF TFR 1. BIRATN, Zn K
HFS5E, X Cu W pHy HARBA BW; T Cu MFHAFENME Zn B pHy HAE K, ER
WEHEER, HHEMEHB. Ni.Co FHFHFTHMN pHyy HMAR K, WMEESHE.
Kinniburgh SREB T & BEZE TRHHARM pHy, HEAER T HE T HREHERS
BAEBLY, TRELRZEHNEFEHAFIARATHREISRE. XTHEEREESRR
B e %P TR B BT ot BB BE R AR K.

F1 REMTHEMR pHy, KRR

Table 1 Effect of concentration and cbmpetetion on the pHy, values

&7 1234 i

Cation Low concentration High concentration
Cu 4.3,4.3(c).4.3(Zn) 4.8.4.8(c),4.8(Zn)
Zn 5.8,5.7(c),5.8(Cu) 6.3(c),6.8(Cu)
Ni 5.8,5.9(c),6.3(Co) 6.8,6.9(c),7.3(Co)
Co 5.7,5.8(¢c},6.2(Ni) 6.6,6.7(c),7.3(Ni)

B COREE—ETRENKEREES TRESRR SR LR EN B pH 56, A E M ERBE: £R—*K
BER, RKBEEMM 10 65, pH EF—EH,

pHs B8 2 AT AL LB A REH FRAMEEREEY, B G
5.

1 . 1, W
pH, = EpKM(mt) — log[SOH] , + 2F / RTW, —¥,), — 2 logv

(10)
(10) R W/ V KB LL; [SOHs, # (Y5—o) so 5 BIFTR pHso B ) SOH 2 b vk FEF1
stern i S REZ AR AE, BOESRORMLRFSEREEER, MU gp=yo

FHERE N> oo, M[SOHNE 1% 4, X, pHy, 802 [ F L [pK _ (int) — log ¥ ], 76 #k
2 M \'%

HABRIIE BT, pHso B ALEIR B T pKy (int) L, EERMNMTREZ S, R
B MR ESAR B, BT LA pHso IARMEAL ST pKoy (int) , 7l B 76 52 2 18 6 A 55 LS 64 2
W, XA pHso LAY T SURASRON, FTLL, BATA N ELEE M pKay (int) 34057 B % H0
DAL T BETE4F, B H TR TE I RHE L T, pKoy (int) BRI 285 SUEREEHIHA .
22 BMERMANTE
H2ME 2Kk, MELBE THENRMER S —FLBRMEAR &, K1
PQu 5 oy ZIAtLER BEHLMAE. HHRINEN CERY =2E BRI NRES
WREL BB T EA BT, ’
FR2OPHAEETBRBRENST pKy(int) . Ky (int) T B4L3 R M H 8k
e Ky (in) @K, RRERHSELBEE FHLERMH RS, BETR, Cu, Zn 7R
K, (int) JLF B A Z W, BfE pKy, (int) 30 2.13, $E88 Cu. Zn 77X Cu WM FEF T
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Table 2 Linera equations of pQy and o,
HMREE
e LEE R BAH
Correlation
Treatment Linear equation Number
) coefficient
Cu y=-2.23x+6.91 —0.985 6
Cu.Zn
Cu+Zn y=-1.31x+6.94 -0.990 8
H#F
Zn y=-2.77x+8.98 —-0.988 6
=3
Zn+Cu y=-—1.86x+11.11 -0.998 7
Ni y=-2.32x+9.93 -0.959 6
Ni. Co
Ni+Co y=-—2.44x+10.63 —-0.996 8
HF
Co : y=-2.71x+9.80 —0.987 6
®E
Co+Ni y=-2.84x+10.80 —0.995 7

#F: y=pQui x=o,{umolc/m?). .
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COMPETITIVE SORPTION OF HEAVY
METAL IONS BY GOETHITE

Lu Yahai
{China National Rice Research Institute, Hangzhou 310006)

Zhu Zuxiang, Yuan Keneng and Huang Changyong
(Zhej iang Agricultural University, Hangzhou 310029)

Summary

The sorption of Cu, Zn, Ni, and Co in unit metal and binary Cu—Zn or Ni—Co systems
was examined in 0.05 mol / L KCIlO, solution as a function of pH. At higher pH values,
copper sorption was not affected by Zn but slightly decreased at lower pH. Zn sorption de-
creased in the presence of Cu, especialy when a high initial concentrations of metal were
used. Co and Ni coexistence caused increases of ch0 (int) and pKy;(int) and with a higher
initial concentration pK, (int) incresed to a greater extent.

The affinity of goethite for metal ion relative to H ion was expressed with the mass law
quotient of surface reaction, Qy, . or intrinsic equilibrium constant, Ky (int). K¢, (int) did
not change in the presence of Zn. Ky, (int) was significantly decreased by the presence of
Cu. Ky;(int) and K, (int) were also decreased by one another, but the decrease magnitude
was less than K, (int). The values of Qy changed in a similar manner. The sorption behav-
ior of metal ions by goethite could be elucidated by assuming that two types of sorption sites,
one with high affinity and the other with low affinity, existed on the surface of goethite.

Key words Competitive sorption, Heavy metal ions, Goethite



