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Adsorption-collecting function of Rhodococcus erythropolis on
hematite and quartz
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Abstract: The possibility and effect of Rhodococcus erythropolis (R. erythropolis) as a flotation collector for hematite
were investigated. The surface morphology and cell wall constituent of R. erythropolis were analyzed. The surface
potentials of the strain, hematite and quartz before and after adsorption with R. erythropolis were measured. Flotation
tests for the collection of pure hematite and pure quartz respectively and the separation of hematite-quartz mixture (1:1,
mass ratio) were carried out. The adsorption characteristics and mechanisms were also discussed. The results show that
the rod-shaped bacterium is detected with hydrophobic and hydrophilic groups on the cell wall, showing highly negative
charged and strongly hydrophobic characteristics. The adsorption is significantly more selective onto hematite than onto
quartz. The hematite recovery of 89.68% and quartz recovery of only 26.25% are obtained under solution pH value of 6
and cell concentration of 75 mg/L. Iron concentrate with the grade of 50.08% and recovery rate of 76.41% is recovered
from the mixture after one-stag flotation. The chemical adsorption of the strain onto hematite makes hematite form
hydrobolic agglomerate. It is confirmed that R. erythropolis can be acted as the collector for hematite.

Key words: Rhodococcus erythropolis; microorganisms; hematite; quartz; adsorption; agglomerate; collector

RAO YK, AWk & AR A EE ks KA1 SMITH, £ 115 2R B E D WO 2 5oy
FB MR BGRI I ORI & 2 SE B A= )i K AT B (Mycobacterium phlei, M. phlei). SMITH %4
BB S5 P tH A E A ORI 9 1) 2 56 L 7 v FIH M. phlei 14 AL AN B K PR = (PR R

EEWE: EXAREAIEE R BIH (51074017)
WimBHA: 2012-06-02; &ITBHR: 2012-09-14
WIEEE: WES, #9%, it fif: 13691283453; E-mail: yanghf@ustb.edu.cn



233

MBS, % R erythropolis 3 7R FIAT e 1R B e 1 823

PLIX A A= R ORI AR AR R S idf 4T T
TR, 45 RRIL, M. phlei X /RETT BATRRERIN
SRRy, AIATTCARL AR ERAT T i K 28 AT, A 4
WIS M. phiei (FAF IBCRARZE  INCHIIBT, M. phiei
A AR AR ERE — 0 JE AR R v AR B I Al . B
SMITH %52 5t R o, % EuF e A R Irs
R - 3RS FPEREIALT M. phlei WIBAEIH T IRk
W R A P iig . Hil, ORI AR
W B AE 45 - Bacillus polymyxa™. Paenibacillus
polymyxa'®. Rhodococcus opacus'™. Bacillus subtilis®!,
XTS5 M. phlei —FF, B EAMARREEAT
T R K 2R A k45 70 B EH . t4h, RAICHUR
SO KT M. phlei (N AR, K M. phlei 1773k
W, WIS TR M2 % . BOTERO 20K
Rhodococcus opacus 17N ZEHN — A1 AR R 228k
BRI T ) o BRIFIEIRERA A1, I3
Al A 49 1 A 2B A0 Al TR AR T SR A 20T R BIESE,
FARAHAT 5MTFR T — Bk A1 92 (K A= i)
Escherichia coli. H 3R 5% AT FAERBOGRIR i A= A F
PLEJUM, S TR AE D03 ORI R Rz 8 1 S 2R A
R, IEAETE G N TR A ORI T

R. erythropolisZ—M ) ZAFAET HAR A TCEE I
AW, HETC) 2 H T Rk i) B AR G g
TS E . WICHANGE A X Fhis A4 2<%
T Rk ORI R RS, IR BIK Rk
ST I P AR W - 2T A BRI, TR 2 AR
A 35 0.1~2 em o LIU A1 LIU™ g 0F 50 & 3L, R
erythropolis V] T8 ik W B — 258 77 2B Ak eh S5 it R i vt
153 C o~ Co I S AL 51 . CARLAM A R I
R. erythropolis* Wy g A 7= il R = AR 1) T 27K
SRR A R o I A B S A S A T S R B —
BrfgAER . kah, iR Z I, R. erythropolis
X TR A T o ) B ) Jo A T Sk R R B R A
K, R. erythropolis 4 NG H < BB Y A
) TRz —

R. erythropolis | WY B — 25t B AT L5 0 1)
eV, AT HE I R R T AR s T . H
HI, R. erythropolis {EA 4014508 ) i F R Lk
o DRI, ASCVESE DLARERA 0 h 2R M 2 py
WO G, LX) R. erythropolis AVE JGX P Fp
T B 17 J A A0 3 T 1P R ) AR A A TR A SR R B
IRIEFE, o3 AT IX R A A Sk 2R R Sl AR P eT
(AR

1 SR

1.1 FER

SIS Pt SR R D38k Al ), 242 50 H
H 5 55 5 R 97.6% (i 0 0 F1 99.9% . ARERET
RUH P R AAAL B 5 AR B BRI vh T B 2 kAN T
30 um % H .

R. erythropolist) 4 v [ A VGl A 4 1 A DR
Ly G5 HACCC 10188, #i% [CBHME B . PTG Rk
RN FINFE3 g ®EAMRI0g, NaClSg, 7Rk
0.01 g, H,O 1 L, pH7.2. E1i7RAR. erythropolisttili
JE K30 C\ #3304 180 r/min/ A FE IR AL K h 2

10+

Cell density/103mL™!

Of wmmm

0 10 20 30 40 50 60 70
Time/h

1 RN 30 'C. ¥4 180 r/min B R. erythropolis ]

AR 2

Fig. 1 Growth curve of R erythropolis at 30 ‘C and rotation

rate of 180 r/min

SEUS BT R, erythropolis 157728 hiG I &
ZIRE . VERMRR R R IG IR SR IR R . A
{RA7E1E0.01 mol/LIINaCIEF T, FFiiN4 CIUKFH %
o BT IR R AR B FH T SR E

1.2 KWHE

M Quanta 200 4 H+ W 7 55 (SEM) WL %E R.
erythropolis WIESHLL K R. erythropolis 1E7R8N 2R 1M
WS RS . MEEHT, IRAFFL R E BOUE, P
Il I AT TR R AT I e Ah 2

' Nicolet 6700 4L 4h Ot i 7> # A W € R
erythropolis 218 X HAE R T 5 7R 80 2 1 5L A . il
SE, SERHT 2 00E, I ER R N—0.1 MPa [T



824 A G EE R

2013 4E3 H

PRAET T 24 he

H Zeta HL47 43 HT{¢ (Brookhaven Instruments Corp.,
zeta-potential analyzer ver5.57)I 5 R. erythropolis }x I
YEHTT R AR SR Zeta HAT o DI E I,
PRFIE MDAk FE 3404 100 mg/L, 4G HLAE 0.01 mol/L
(1) NaCl %, JEI T pH (2 W e E.

FHIY—82 7 3 At £11 0 52 M 7ER. - erythropolis ¢ F
VTG R I g K P o K 157728 hE M A 2
DR ERKPEER2C, H0.45 pnmfil iR 41 4k 5 ik
YT FNIEML T RAAMREE B T 1} 10° mm >, FRER AT
FIAE OB B Rk bR ICE 2 V%), KA IR
S TBYEAC ETH, T AR R N0 Ak £ 0 A

L, £ FIR. ervthropolisHIHEAL A J(70£3)°; #43 gR.

erythropolis{E 1T J5 IR 0™ FTAT 964100 mm X 50
mm B E T R, WA T e A e, SRTAH
I 2 A R ol 25

K —BRER R, SRR AL i
TR L ILRAH (11, JREb)IIFE, 7F 30 mL /N
TERR T . REL3 g WRIEIRFE, ARG 5T
JK RS 5P 2 min, H) 1 mol/L HCI B¢ 1 mol/L
NaOH 2K 2 %€ pH A, I R. erythropolis 1+t
10 min, 13 10 mine Ff EVFFE /=l g8 M B,
5, PRI,

2 HR5ITR

2.1 R. erythropolis B2 33 K FREEHF 547
2 i/~ A R. erythropolis IWTES. HIE 2 7] 0L,
HBEAA NS4 0.5 um X (2~4) pm, A& —Fh AR 40

2 R erythropolis ] SEM 1%
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Fig. 3 Infrared spectrum of R. erythropolis cell wall
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Table 1 Separation of hematite-quartz mixture (1:1, mass

ratio) through flotation using R. erythropolis

Product Yield/%  Grade/% Recovery/%
Iron concentrate 51.57 50.08 76.41
Tailing 48.43 16.46 23.59
Hematlte-quartz (1:1) 100.00 33.80 100.00
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Fig. 8 SEM images showing attachment of R. erythropolis on
hematite: (a) R erythropolis on hematite surface; (b) R.

erythropolis between hematite particles
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