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Recent Advances in Biosorption of Secondary Precious Metal Resources
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Abstract: Precious metals (PMs) are widely used in industries due to their unique physical and chemical
properties. An increasing demand but a limited availability of PMs has led to great rises or fluctuations in
their price. Thus it is urgent and attractive to recover PMs from secondary resources. The biosorptive
recovery of PMs from waste solutions and secondary resources has attracted much attention, because it is
more effective as well as cost-saving than traditional techniques. Besides, it is suitable for processing low
concentration wastewater. The recent advances in biosorbents and biosorption for recovery of PMs were
summarized in this review. The biosorptive mechanism and the influencing factors were also discussed.
Key words: non-ferrous metallurgy; precious metals; biosorption; biosorptive mechanism; influencing
factors
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L1 GRAEYIAIAE YRR 48 1 B MR B

R — PR BEIA ORI B, BT AR
KW I3 G o A R VR A 5 A0 S g T i
Au(IID) AR BN T S 5 NIREE, SR
3 ARV BE 1) B2V RIS 90% LA 34 B T 3
K, BRI RESE S R A T RS 4, Pethkar
2t OL s JT) 2L 14 KR B 55 (Cladosporium  cladospo-
rioides) %t EN I FLER AU 7K (7 84 46 mg/L)i#AT
S PISEL, RKILHAT R 36 mg/g:

77t B 25 B (Strptomyces  phaeochromogenes HUT
6013)XF 4= I AE P b S REIA 2] 282 pmol/g T H4H
U Lin 25 NUR B EERE A WA R R SR
BEIX &8 7 BB REM ) RETPPIH R R
I, LA (Magnetotactic Bacteria, MTB) Steno-
trophomonassp 7] LA MK A Au(11D).

B T BT, HoAh— e a R
FIF A P 4 T, Tasdelen 2511 — 2,
RAIE CHE A Y 2 (DEAE-£F4E 22) R 7], AT AL
F AU B ) AL A v P IR 3 7, 24 DEAE
oF 4 A1 B BN (DEAE-4F 4 5=/ 4 i i L 72
400 & LA L), efECRATE 99% A E. AR
IR B2 W 5 SRR X < S T A TR A R B AR
s A AR i S HR 7 SR - Rt = RS Ml X < )
BRI BE 119 70.34 mg/g Au(TI) ',

1.2 SRR T BB

R PR A A R B T AT RS A B R B
o B R R AR RO B TR 2 o Lin 2 NPHRGE,
AR WA Lactobacillus sp. strain A09 7 I B4R,
SR T AR, 2R S AR A K Ag(DFEAL
N Ag(0)SEIL . Chen 55 AHIFFT 1 BRIZ P B X R 125
TR, AERFYIIEIRE N 2 g/L I, xR i
KEHEEHN 1.26 mmol/g!'. Simmons 2 \"Hi 5
T PR B R AR R B T R AR L, A IREE
B, Kb A5 1096 hy TR BRI B 72 A2 KA )
T RE(24 h))—2F, 437128 0.187 1 0.387 mmol/g;
HEFREE T LB IR B 0 N E) 5.0 mmol/L i,
T AT HR I B & A 0.389 mmol/g 1% 0.556
mmol/g.

1.3 TAYIR RS R B T R B

IR A o0 B R <5 e B R B AT 7 32 B A v e
Pt(IV) A1 Pd(IT). =3 S AW B B Aofr A 1 B A2 7
Mack 25 N 3ot i 2 14 0 BF 3 4 B T, 5
min A M 50 mg/L FHVE R H R B 2 70% ) 46 8 25 1
Creamer 25 A\ UM Bl — b B 7 20008 A0 R TR S o
2%, RIS ERINE MK B Cu® TELE R BT 2t
BT Pd, WA ESAS] T 364 mg/g. Ramakul
LUV B, 4N Tcatappal % Pt(IV)FI Pd(II)
11 5 R B B2 20 33l 1) 41.86 A1 22.50 mg/g. L4,
— LEAE AR R R T IS VR B R <)
B . Ma 2 NPOBR T T SR AR 4 R A B Mg B T
(BTICF)X} Pt(IV)AI PA(D) I . 455 %1, 30°C
i} 0.1 g BTICF X} Pt(IV)F1 PA(IL) IR B BE 143 51 M
41.7 mg/g 1 27.5 mg/g, HE KR M HTIA
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129.26 mg/g Pt(IV)H! 109.47 mg/g Pd(1l). #E Park
i NPUIRGE, 20 5 9 45 1 6 B (PAHD A& 1 (6 K AT
B X B R R B SR AR S S i, B AT K T
B R B T B RO A 141.1 mg/g, 4 PAH 1&1fi 5
) K AT B T 5 5 R IR P 08 265.3 mg/g .

FAh, AR THE S JE S Ru A1 Rh 3%
WHEWGE . AT IRE—FP SBR[l g T
£ 1o R D B 735 S Song 25 N PHIR B 245 T Jlie s
H(PEIB) S AR W) B A R AT oot R I B T
SRFEBEA S, X Ru W 5 B 34.4 mg/g 34
1 47.1 mg/g. Tamaoki™ i i J5 i 75 BL IC 1 Shewan-
ella algae M %E Rh(ID)FRE A [FICEE, KIS,
algae E# S AN AT LUK Rh(ITDIE 524 Rh(0). Won 25
NPT T Btk K o Ru f [m UL, &% R BG4l
ML, 5 0 I e 0, 1 P A 1R W B 2T 4 (PBBF) %t
Ru MWt &8 T 6.9 £,
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TER. B7AcH. A 1 9 a. b idfEpr
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P PR TR R D < PRI B 5 AR T 3 )
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Fig.1 The mechanisms of biosorption
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DRI, A A PR <5 Ja A L3R THT T ) L PR 5 R T
o < e BH B 1 R R i AR T A A R . a1
BH B8 85 A s AT LA IR B 434 . Won 2507 5 3y
R R B, WA TR S B (PED I K
FFBDR ICP Tl S =8 1 PR /K s B R R Ol K
LSBT R AT X RO BN 21.4 me/g, &
PEL XU 5 A A4 6 501 A 5 KRB RIS 31 108.8
mg/g.
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Ag(0).
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W B B R B, (ELRR R T R MR IR TE 6 /L
AR, W EEFRK, A 11.6 mgg, BT
PA™ (R P RAEF 90%, 22 J5 P 4k S0 hE I
ISV s N T
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VA TR B 8 R AR B i R B AR ) — N
FREY, ER e R TS B AR 4R
BT WS G, B @ T U T2
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FAR X BRI R, WU T R S L SR
BT RRELA YD, 3 e g A

Ishikawa % A 7838 55 (ESM)X 4 B T
RO PRS2 56 B 7E T S AP A7 B0 CT L Br s
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