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CO#+nH"=H,C0O;"? (n=1, 2), (5)
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Table 1 Chemical reactions and equilibrium constants of
copper complexes at 298 K

Species Equilibrium constant Reference
CuCO5-Cu(OH), Kyp=10"%78 [11]
HGIu™ A1=10%% [12]
H,Glu A=108 [12]
HsGlu* A=10" [12]
CuGlu £i=10"% [12]
CuGlu> B=10"16 [12]
CuCO; Ser=10°"° [11]
Cu(OH)* AH=10"% [11]
Cu(OH)2(aq) Ar=107° [11]
Cu(OH)s~ =101 [11]
Cu(OH),= =101 [11]
HCO5™ fcH=1010%2 [11]
H2CO3q) =106 [11]
Cu(COs),* Lo=10% [11]
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Table 2 Experimental and calculated values of cupric
equilibrium concentration at different
L-mononsodium concentrations and pH values

[Glu*]r " Calculated  Experimental Relative
(mol/L) P (mol/L) (mol/L) error (%)

0.5 0.2045 0.2220 —-7.88

1 7 0.4216 0.4540 —7.69

15 0.6424 0.6682 -4.02

2 0.8654 0.8879 —2.60

0.5 0.2289 0.2320 -1.33

1 9 0.4642 0.4881 -5.12

15 0.7012 0.7294 -4.02

2 0.9393 0.9762 -3.94

0.5 0.0901 0.1004 -11.43

1 12 0.2044 0.2189 -7.09

15 0.3282 0.3559 -8.45

2 0.4583 0.4597 -0.31

Relative average error
%) 5.32
5 & %

PRI A Ak 22 B8 T T RS K Cu(1)-Glu® —
COs* —H,0 RIS WAL, B HE kMR, T
FRPELERS R E, T AR 2R

(1) 7€ pH=9 I}, M2 HKER R, [Glu® =15
mol/L i}, [Cu®y Ali% 0.7 mol/L.

(2) 1F pH=9 It}, [GIu?1;=0~3 mol/L KIFEEIPy, %
FHLL CuGIu” il & s 1 A E.

(3) BRI A IR 5 S B AT SR, ATk
JEE AR i 22 4k~ 34 (8 R 5.32%.

(4) Cu(IN-GIu*—=COz" —H,0 1A Z i i LIng i iR
Ay 2 PR PR b (7 S A 2 T AT ).

S K-

[1] SRZRPR. FRIE I (0 s si 5 285 0T R AR st 2 [J].
T} [ 43 im #%, 2008, (6): 33-64.

[2] Deifses, =#&, M, & GWMALA R T2 0] WAk
L1, 2003, (1): 29-30.

[3] XW/NF, xff o, A BRI 7T [9]. 49 A2, 2004,
24(6): 24-25.

[4] Ju S H, Tang M T, Yang S H, et al. Thermodynamics of
Cu(I)-NH3-NH,CI-H,O System [J]. Transactions of Nonferrous
Metals Society of China, 2005, 15(6): 1415-1419.

[5] 23, ek, XS, & iR AT I R R R
HE5T [3]. kiR 4, 2006, 25(2): 74-77.

[6] 77t %, 4255, SAHbk, 25 RS S AR 2R
TERmNES TN HLE [3] 97k T, 2008, 28(3):
27-29.

[7]1 H W, BRIt A 22 [3]. TSI,
2000, (1): 13-15.



5 4 3] MR 4% : Cu(I1)-Glu> —CO5% —H,0 14 & 1)y 2 - 73 749

[8] Wik, dodte, P&, H7E L-AEMEAHIE I [J]. [11] Smith R M, Matell E. Critical Stability Constants: Inorganic
LUK 2% 244], 2008, 25(4): 375-378 Complex, Vol.4 [M]. New York: Plenum Press, 1976. 6, 37-38.

[9] fhs2iit, HFH. KT Cu-NHs—H,0 RIS WY [9]. H s [12] Smith R M, Matell E. Critical Stability Constants: Inorganic
TR BEAEAR, 1979, 20(1): 37-42. Complex, Vol.1 [M]. New York: Plenum Press, 1974. 27-28.

[10] kAEmE, Beflr. BArdbs [M] Kib: omg T2 H AAt:, 1986. [13] BRA, 1B, X%, % Zn(1)-GIu>-COs* —H,0 fAZR#M )
108-119. ZP AT [3]. R A 4R 2R, 2009, 19(6): 1155-1161.

Thermodynamic Equilibrium Analysis on Cu(11)-Glu>—CO3*—H,0 System
YANG Tian-zu, LIU Zhen-zhen, REN Jin, DOU Ai-chun, LIUWei, LIUWei-feng, ZHANG Du-chao
(School of Metallurgical Science and Engineering, Central South University, Changsha, Hunan 410083, China)

Abstract: Leaching behaviors of basic cupric carbonate [CuCO3-Cu(OH),] as general phase in low grade cupric oxide ore with
L-monosodium glutamate were studied, and thermodynamics of Cu(ll) complex equilibrium in Cu(11)-Glu>—=CO5?>—H,0 system was
studied by coordination chemistry principle. Varying the concentration of L-monosodium glutamate and pH value in the ranges of 0~3
mol/L and 5~14 respectively, the equilibrium thermodynamic diagrams were drawn, and the effects of L-monosodium glutamate
concentration, pH value and free carbonate ion concentration on leaching of basic cupric carbonate were also studied. The comparison of
theoretical calculation and experimental result shows that the absolute average value of relative error between them is 5.32%. The results
indicate that the critical data and the thermodynamic model are convincible. Therefore, it is feasible to leach low grade cupric oxide ore
with L-monosodium glutamate.

Key words: L-monosodium glutamate; basic cupric carbonate; leaching; thermodynamics



