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Influence Factors and Absorbing Mechanics of Copper
Ion by Yeast Strain Y17

XIAO Ning  CHEN Qiang’ PEI Hao-Yan JIANG Wei

(College of Resource and Environmental Sciences, Sichuan Agricultural University, Yaan 625014)

Abstract: Using the high efficient copper-adsorbing yeast strain Y17 as absorbing material, the major affect
factors including pH, original concentration of Cu®', cell biomass, adsorption time and temperature were
examined, and then the absorbing sites of the Y17 was determined. The results showed that the solution pH
was the most dominate factor which affected the biosorption of Cu®’, the other affecting factors were the ini-
tial concentration of Cu", the cell biomass added, and adsorption time, respectively; the temperature had lit-
tle effect on the rate of biosorption. The orthogonal experiment showed that the optimal absorption condition
was as follow: the solution pH was 5.0, the absorption time was 40 min, the cell biomass of Y17 added was
5.0 g/L, and the concentration of Cu*" was 8 mmol/L; the highest adsorbing rate was up to 82.7% at this
condition. Based on the results of different pretreatments and the desorption of Cu®", the cell wall of Y17
was identified as the main place occurring boisorption process, and the —NH, group, -COOH group on the
surface of the yeast cells played an important role on the boisorption process.
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Table 1 Sheet of orthogonal test L9(34)

A B C D
(Eesier) (g/L) (min) Ccu** (mmol/L) pH
Tl (Biomass concentration) (Absorption time) (Cu* concentration) (pH value)
1 5 20 4 4
2 7 40 6 5
3 9 60 8 6
1.3 MBS R 5 mol/L EDTA , [10]
13.1 ERALIE: 5 132 E{RX Cu BIURH 5 HRR"M:
(1) 5¢g 80 , 3, Sg S
, (2) - 5g , 40 mL, 0.1 mol/L Na,COs, EDTA,
20 mL 40 mL , HNO; , 60 min, 10000 r/min
120 min 3, 5 min, , Cu®* ,
(3) 5g , 100 mL,
1.0 mol/L  NaOH 30 min 1.4 #IE4LIE
3 pH , 4) , Cu** Q)
5g ,  20mL , 1 mL (K) L2 O=(Cy-C)/ Co(%) ,
120 min, 3 pH7, Co (mg/L), C (mg/L); K=
(5) cu’ Cu* (%)
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Table 2 Results of orthogonal test L9(34)

(Experimental factor) Ccu?t (%)
(No.) A B C D (Biosorption rate)
1 1 1 1 1 63.1
2 1 2 2 2 81.1
3 1 3 3 3 70.3
4 2 1 2 3 57.9
5 2 2 3 1 72.4
6 2 3 1 2 66.3
7 3 1 3 2 79.1
8 3 2 1 3 60.8
9 3 3 2 1 68.4
K1 214.5 200.1 190.2 203.9
K2 196.6 214.3 207.4 226.5
K3 208.3 205.0 221.8 189.0 A1B2C3D2
R 6.0 4.7 10.5 12.5
A1B2C3D2,
2+
pH 5, Cu 8 mmol/L, & ﬁ}%g{ﬁ'ﬂt . ?E%“%ﬁ‘ vt
. ntreament yeas ntreament death yeas
40 min, > g/L, B - F i b1 O B4k #E(NaOH treament)
82.7% (Treament by CHO&CH;COOH)
’ ' B figfbab s Wi EE b B (Treament EDTA)
2.3 E? .E: Y17 u& Bﬁ HI, i) *fhﬁ 'iFJ' (Treated by esterification)
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Fig. 7 Desorption results of Y17
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