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Cultivation of Magnetotactic Bacteria and Use for
Biosorption of Heavy and Precious Metal Ions
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Abstract: Biosorption is one of the high performance and low cost methods for treating wastewater con-
tained low concentration of heavy metal ions. In this paper, the activated sludge from sewage treatment plant
was treated by enrichment and cultivation in first step, and then magnetotactic bacteria MTB-11s were ob-
tained by separating and purifying the bacteria obtained in former step. The 16S rDNA analysis showed that
the strain of the MTB-11s belonged to Delftia. The results of batch adsorption experiments over magnetotac-
tic bacteria indicated that the magnetotactic bacteria MTB-11s had significant selective adsorption to differ-
ent metal ions, the adsorption of Ag (I) was a rapid process and almost independence on the temperature.
The optimal pH for the adsorption of Ag (I) was 4—8, and the adsorption rate increased with the increase of
dry cell concentration and approached to stable finally. With the increase of the initial concentration of Ag
(D), the adsorption rate increased to a maxium and then decreased. The Cu (II) or Co (II) coexisted with Ag (1)
could promote the adsorption of Ag (I) in the condition of adequate bacteria or low initial concentration of

metal ions, otherwise competitive adsorption was found.
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Fig. 1 Device for separating and collecting magnetotactic
bacteria
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Note: 1: Separating funnel; 2: Straight pipe separator; 3: Magnets;
4: Receiver.
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Fig. 2 Optical microscope photograph of MTB-11s

E3 MTB-11sHiEBER A
Fig.3 SEM image of MTB-11s
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Fig. 4 Growth curve of MTB-11s
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Table 1 Tradition taxonomical properties of the strain

MTB-11s

Y FE AT
Indentification index
T g BOR/ L )
Gram staining

1% NaClA4E &
Growth of 1% NacCl

IR 7K A i
Gelatin hydrolysis test

TE M K it i

Starch hydrolysis test
T B2 5 340 5

Nitrate reduction

T A iR A ) FH iU
Citrate utilization test

P fil Al 5

Catalase test

2035
Melthy red test

FEH ST K
H,S production test

Y

Indentification result

15 K PR 4 T B S, L A TR R
] 4 B R R M 22 SR ik =z ok, HREA R T
T R e 2

2.3 HAHLYEE TR S F RO IR M4

231 REXNEMARWRMIRE FREm: ALK
FEMET 16°C-40°C M4 F, HBEANHE MTB-11s
Xt Ag IR B RE 2R 25 S anTE 6 FTR, RVACKE,
Tk 2R 1 A T W R Ag TR R A )N, AL IR BE S I
ol i g L IR R R A T R B, IFLA 25°C-30°C I
TLA N Bl PR A TR R Ag” o IR, ISR I
KU ERANTE MTB-11s B A B 1 FRELE 1 fE
Xof i B BRI, X O BRI N ) 4R
BT IR K A B T I

60 -

Adsorption rate (%)
w
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Cu2+ C 02+ Ni2+ Zn2+ Mn2+ A g+
Metal ions

E5 MTB-11s3 R E & 8 & F 8RR

Fig. 5 Adsorption of different metal ions by MTB-11s
Note: Dry cell concentration = 0.54 g/L; pH = 5; Cy = 50 mg/L;
t=1h; T=25°C.
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Fig. 6 Influence of temperature on the biosorption of Ag"
by MTB-11s

Note: Dry cell concentration = 0.6833 g/L; pH = 5; Cy = 50 mg/L;
t=1h.
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232 WHEREXNEEAERMIRE FRIZE: A
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YiPE MTB-11s X Ag B VERE . SEge g R aniE 7
i, B A B 200 A VR R R DRI 1 A, R S
B, MAMEHIE N 1.26 g/L B, W MRk F)
92.79%, W5 BT EARR

TR BRI, R A ik 1 43 R B A
K, ATDA A BRI B T 2 e e, (HEET
PR Ag™ i I B RE 0 A B, S50 ol I o R A1 24 R
PRV B i B, DR ) 4 J B i AR, B
PRI B A /0 ) 4 T 15, L ER T B 6 A 38 n £ 45
WG e . AL B Ag TR — AN sh AR
BRSPS AR, T LA 214 0 200 T A R 38— {EL
W i 2k T AR
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0F 7
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Fig. 7 Influence of dry cell concentration on the biosorp-
tion of Ag” by MTB-11s

Note: Co =50 mg/L; pH=75;¢=1h; T=25°C.
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MTB-11s Xt Ag Mt PERE . LIRS 9 iR,
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pH 4 1-4 B, #AmEA0E X Ag WK pH 3 K
M, 4 pH > 4 BF, WG T 5. TERRTE 4
R, RFEE T T AN R A A
A IR &R S FEHEMMR NS G, ALY
W i R AIG . AR S5 R T, AR B TS AR DIE, R
i AT AR B T I B . BT LA, ARG MTB-11s
W B 5 o3 B Y pH B2 48 [l st b
W B2 pH BRI, MTB-11s %4 . 464 55 13t
AN, 1 A X R S AT — o B . R,
ATDATERAR pH {H A1 T e PR AR 8, AT
ALK B 3 2 i) H A

100 -

80 - /A/A\ a—A—a
AA-A

60
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Adsorption rate (%)
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0
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t (min)
B8 MR A E) 3 MTB-11s % fif Ag ™89 511
Fig. 8 Influence of adsorption time on the biosorption of Ag”
by MTB-11s

Note: Dry cell concentration = 0.72 g/L; pH = 5; Cy = 50 mg/L;
T=25°C.
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Fig. 9 Influence of pH values on the biosorption of Ag" by
MTB-11s

Note: Dry cell concentration = 0.8833 g/L; Cy = 50 mg/L; T = 25°C;
t=1h.
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2.3.5 REFRIVIGAKE AT a0 = R B4R B F Y
SN ARSI FLEWE T AN [FAR B 00 b ok B 5
T, BEEAE MTB-11s X} Ag et PERE. S25045
RN 10 frs, 24 Cp = 5-40 mg/L B, WL R R B w)
IRWPE R RIS R, 2 Co = 40 mg/L Ik 2 i
O91.95%J5, WHHR 2B B XORE N,
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P4 W o 398, A S W B SRR S, R (D) AT,
W o3 5 T A AP
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g /
£ 40t
g A
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20 F
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E10 €EBBETFVHERKRENMTB-11sHAg 8200
Fig. 10 Influence of initial ion concentration on the bio-
sorption of Ag” by MTB-11s

Note: Dry cell concentration = 0.8833 g/L; pH = 5; T = 25°C;
t=1h.
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HOAHM . i nl LS A e, R 4R BTk
FERA, IRRIE e R, EEeRE T Cu®t, Co™
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Fig. 11 Influence of Cu’** on the biosorption of Ag" by
MTB-11s

Note: Dry cell concentration = 0.8833 g/L; pH = 5; t = 1 h;
T=25°C.
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Fig. 12
MTB-11s
Note: Dry cell concentration = 0.8833 g/L; pH = 5; t = 1 h;
T=25°C.

Influence of Co®" on the biosorption of Ag" by
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2.5 HEEYAE MTB-11s B9 BRI = 2

5 H b A PR EE 4 i I K A Ak A 0 i R R A
o, MAmEAnTE MTB-11s HA U oA

(1) MR B A BRI RE T, MTB-11s 4
TRXT Ag i KR LRI I8 100 mg/g. TFZHUE
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Bakhti MZ!"V55 A\ FH 5% 55 b BRAR B 7 10 e K o
63 mg/g; Akgul MUV A FIEE A Ab BRAR B F A Bk
i A 33.23 mg/g.
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W SR ) T v N BRSO RT BB, AR, R A T
W o B 4 Ja8 5 - 8 I 5 6 IR 85 5 G 3 B 5 B T L
AL E L, BT ITar s NIRIERA, 15 2 5 5
Fle) @A A R Tk — 25

3 4G

EF X EARE AN MTB-11s (155 35 K 0 IR 1 5
AEgT, R LUT 458

(1) M RBETT L8 FE T 75 K AL BT 3% M35 U 3K
RN, Sl & B . e sl Ak v vT 45 3
WG4 TH MTB-11s. £ 16S rDNA % 5E 15 H 3k
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MTB-11s W B4R 25 7 553l B 1Y) pH 3 L 4-8;

(4) FEZITKFRET, JIFEW )RS TR ER
fRiE, EAREE T Cu® . Co® S 17 7E W #a Rl 40
MTB-11s Wt Ag A IEHE/EM; BG4 )8 &k
AWK, Cu*', Co™ 5 Ag' FF N TE W IFHVE .
XoF R Bt 4 (B 2 B (O DRI, A Rp i — 25 B OR

(5) SEE AR RGN MTB-11s X 5t 648
BT, B R N AANME .
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