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Mechanism of selective adsorption of Mycobacterium Phlei on
pyrite and galena surface

JIA Chun-yun, WEI De-zhou, SHEN Yan-bai, LIU Wen-gang, DAI Shu-juan, GAO Shu-ling

(School of Resource and Civil Engineering, Northeastern University, Shenyang 110004, China)

Abstract: By means of adsorption rate measurement, zeta-potential, infrared spectroscopy and X-ray photoelectron
spectroscopy, the mechanism of selective adsorption of Mycobacterium Phlei on the surfaces of pyrite and galena was
studied. The results show that Mycobacterium Phlei adsorbs preferentially on pyrite than on galena when pH is over 5
and other parameters are fixed, which is also observed by scanning electron microscopy. Static force is not the main
function to make Mycobacterium Phlei has an obvious selective adsorption on the surfaces of pyrite and galena from the
zeta potential. IR and XPS results indicate that chemical adsorption occurred on the surfaces of two minerals by Fe, Pb
and S, and the reaction degree of elements C, N and O on the surface of Mycobacterium Phlei to surface elements of
pyrite is larger than that of galena. It is concluded that the crystal frame and surface property of two minerals and the
linking between groups on the surface of Mycobacterium Phlei and metal ions on the surface of two minerals are main
factors that cause the selective adsorption of Mycobacterium Phlei.
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Fig.2 Effects of initial pH value of solution on adsorption rate
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Fig.3 SEM images of pyrite and galena after interaction with
Mycobacterium Phlei: (a) Pyrite; (b) Galena
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Fig.5 Zeta-potential of pyrite and galena
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Fig.6 Infrared spectroscopy of Mycobacterium Phlei
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Fig.7 Infrared spectroscopy of pyrite before and after

interaction with Mycobacterium Phlei
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Fig.8 Infrared spectroscopy of galena before and after

interaction with Mycobacterium Phlei
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SO (S2py»=168.85 eV), H=WIMR AT /& Fey(SO4)se
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WL K Feu Pb 1 S TR SH YR AL T
W Bt s 5 Mycobacterium Phlei V£ 5, 3880 K Fe.
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Table 1 Surface elements analysis of pyrite and galena before and after interaction with Mycobacterium Phlei
Binding Chemical shifts
Sample Element Valency x/% Remark
energy/eV AEy/eV
Ols 22.55 531.73
Nls 12.33 399.75
Mycobacterium Phlei
S2ps) 0.08 163.02
(AE=0.45¢V)
P2ps) 0.5 132.45
Cls 64.54 284.60
+2 707.42
Fe2p3/2 3.19
+3 711.87
Pyrite -2 162.36
Sme 15.74
(AE=0.01¢eV) +6 168.85
Ols -2 50.32 531.99
Cls 30.75 284.60
+2 707.24 0.18
F62p3/2 3.37
+3 711.27 0.60
Pyrite interacted -2 162.33 0.03 Compared with
SZp3/2 9.08 .
Mycobacterium Phlei +6 168.34 0.51 pyrite
(AE=0.41¢V) Ols -2 33.19 531.64 0.35
Cls 48.73 284.60
Nls 5.4 399.73
+2 136.93
Pb4f;), 14.50
+4 138.23
Galena -2 160.56
SZp3/2 22.59
(AE=0.37 eV) +6 167.80
Ols -2 33.75 531.49
Cls 29.16 284.60
+2 136.75 0.18
Pb4f;), 8.19
+4 138.13 0.10
Galena interacted -2 160.02 0.54 Compared with
SZp3/2 11.00
Mycobacterium Phlei +6 168.92 1.12 galena
(AE=0.58 eV) Ols -2 25.55 531.63 0.14
Cls 49.88 284.60
Nls 5.38 399.26

AE—physical offset of orbital binding energy.

25 IREFEMIRMEIIRICRERE
KT Mycobacterium Phlei 1€ 3B TN 7 45403 0
(R BEVER BT IR, AR SCAEZE W AT LAY AN J7 T
DURE . — 2 BORRA N7 B0 1R 2 11 45 ) S LA JBont
A0 I BTSRRI 5
KM JE e Z RS AE R/

TESTERI R S AR g A, Fe B2 T30 07 S M)

8 ANMATAT 6 ALy, S 1~ 2H BUNE IR 5
[S217, UL BEMZE A, [So AT i PO AN id
BRI e BT IR B B8 1 IR A K D 1) 5 454
AL, AT I AR, DRI S o 2 A 2
T R ARG R, B R T BRI,
BT AT A B, i TAT (1003 4R ¢
AT FTLL, RS B A R 2 T (¥ AN T4 A R
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S0 P PRI W B T T L AR T T A T DU AN R 4
WIS B e S 4b, FKUFHED, SR RT B TR
4351k 48.89%10 mol/L F1 1.21x10 °mol/L, #5 %[
AR IR, SRS WS, FeSO,4 Al PbSO,
VARV 1.03(0 YA 1.3x1074(18 'C), Hikissk
A TV AR PO A6 38 3 8 K 77 R A 3 TV AR T T
o BORHEOR, EAMR pH (HAMET, MBS L
PRI R B IR 1.15 mg/m®, MITESHT b s A i
BPREE N 0.1 mg/m’M. PR, A amsE pH T,
TP 2 1T A ) S A A B KT T 2R T A )
SEALETE, Mycobacterium Phlei 3 TH % 413 i &
B R R AR BER T 5 07 B R I E .
pH>5 I, Mycobacterium Phlei 4l H A% S EkA F1 77 45
1T 7 A W S (03 3 P R B B 52 Pl VAL IR X — a5

TN LM Fe 703 UL Fe® 'k Fe’ R A7 1,
I B 2R T ) Pb EZE L P> B (A7 AE . Fe M1 Pb
J5 7 1R 7 o A UK IR 15725%2p%3s73p%3d%s” Fi
15725%2p°3s73p®3d"*4s%4p®4d'4f*55%5p°5d 6% 6p*, ‘E1T]
(I J2 TR B 53 3]k (n—1)d®ns?, nsnp”. Fe* Fll Fe™*
W IZYA RS I 0E, Py ARG, B
A AP IR L AA 2 D 2 IE AR (R BTOGS H T B C AT
BOE T4 RN, RS R CENE TR
BN, P RA BRI A B0 AT, 0BG BRI
W1 A7, BT LA AR R A A A A i g U P
H TS AR B S AT {1003 R {111 AN 58 4, B8kl
{111 Wi BB ER ML P42 Fe JR7, AR T4
RIMNFEH RIS . Bk, 7E Mycobacterium Phlei 40}y
M) C=0. O—H Ml N—H [, O M N 41k
JEF 5 BT R TR A B8 ) KT 5 7 BV 3R AT
Mo IXMEUE Mycobacterium Phlei 41 UAE ¥ 3R
(1R o o e KA T B SR I 11

3 it

1) AEHARSEISAE R E RSO0 N, M v)in
pH KT 5 i, Mycobacterium Phlei ZE 38R0 F 74
W2 A T R R e B R B I S

2) FHALIR SRR, AR A B
Mycobacterium Phlei 15 3580 A7 850 3R 10 7= AL ik 5
e EINE S (AR

3) LA X AT RERE K 0B 4 R AR
W, Mycobacterium Phlei RN C. N F O JtHE
T R Few Pb fl S iR S WK ALET
AOZE B, AR IR RN ] T e IR B R B 1)
5 o

4) TCRRHTR BT R T AR S R AR
I 26 W 5 ™ 2 T < Jes 2 T IR BC AV RE ) K/ ot BUf
Mycobacterium Phlei ;' "= e W B 1 3= 2 B PR
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