g AR JUL 20, 2008, 35(7): 1129~1135
Microbiology © 2008 by Institute of Microbiology, CAS
tongbao@im.ac.cn

bk

SERMEEERE TFHMRER

B kEE HEA

( 710062)

B E:ANLTANENVIRAFEAAM S BEKT ELEEH THHARL, SETAREFHY
R, Wit T ERAMEL A THYARE. WEARBIMER, RERZT FHAM
A B REAY.

KER: FE, £HAN, 425

Review on Biosorption of Heavy Metal by Moulds

JIANG Zhu ZHANG Bao-Shan”  HU Hai-Xia

(College of Food Engineering and Nutritional Science, Shaanxi Normal University, Xi’an 710062)

Abstract: Heavy metal treatment in wastewater by biosorption using moulds was introduced. Different up-
take capacities of several different moulds were reviewed. Some factors affecting biosorption were summa-
rized. The mechanism of moulds adsorption and techniques of immobilization were also discussed. In addi-
tion, the development tendency of heavy metal treatment in wastewater by biosorption using moulds was
envisioned.
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Table 1 Biosorption capacity,condition and category by different moulds

Moulds Pretreatment methods Heavy metal ions PH 2;::3 LiisE E;I;c/:ir)ltration Biosor]gic;?gc)ap 2y
(1 NaOH(0.2 mol/L) Cu™™ 5.0 120 20 14.62
Cladosporium sp. 40 min
151 NaOH(0.2 mol/L)  30min,  Pb*", Ni*', Cd™", 6.0 10 53.75, 53.85, 20.31,
Mucor rouxii b b Zn* 20.49
Aspergillus sp¥  NaOH(5 g/L) 30 min, Cu®* 5.0 45 50 7.72
[6) cr't 4.0 30 3000 59.8
Mucor meihi
g Na;SO4 cd* 5.5 60 5 52.8
Str. clavuligerus
8] Ca(NO3), cd* 5% 1440 393.5 63
R. arrhizus
191 Zn** 7.5 240 100 80
Str. rimosus
o) NH,NO; KH,PO, Cu™, Cd*", Fe** 5.0 30 100 9.6, 7.0, 56.0
Aspergillus sp. CaCla MgS0,
" Pb** 4.0 600 600 112
Str. rimosus NaOH
12) <100 Ni** 3.1~8.6 30 16.5 1.05~1.50
R. oryzae
HM6!3! Cr(VI) 1.0~2.0 120 50~150 18.5
Mould HM6
[14] NaOH Pb>* 42 120 4.2 88
R. nigricans
2] Cr(VI), Cd(II) 3.0,5.0 120 10.38, 10.98 8.575, 15.49
Aureobacidium
pullulans
[16] Au*’ 3.5 45 100 45.6
Str. aureofaciens
HM6!!7 Pb* 5.0 15 100 40
Mould HM6
(18] Ni*", Cu** 6.0,5.0 240,360 40 16, 18.9
R. tonkinenses
[19] Pb*" 4.5 2.265
R. arrhizus
[20] NaOH Cu*', Zn*", Cr* 6.0 30.5, 29.6, 29
Str. rimosus (0.1 mol/L) 30 min
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1

2 RMBEHBH KRR

2.1 EHERAEIE

(1)
; (2) ,
: (3) .
s NaOH
H+
Arzu Y Dursun® 4. niger 0.5 mol/L
NaOH , , 60 24 h,
8000 r/min 20 min
, A. niger
Tamer Akar 2%
NaOH A. flavus ,
Sar HCI Pseudomans
aeruginosa Galun
HC1 , Penicillium Ni( )
; Cu( ) Zn( ) ,
cd( ) [24]
22 pHE
pH
pH

; pH
3.0~6.0 A Chergui " pH
pH 4
( ) pH 4.0~6.0
s pH 6.0
Cu?* 30.5 mg/g, Zn*" 29.6 mg/g Cr®"
29 mg/g Kapoor > Pb’" Ni*" Cd*
Co*, pH ,
, pH 3.0 , pH 3.0~4.0
pH 4.0 Pb* Cd* Co** pH
, pH5.0 Ni**
[26] Pb2+ ,
, pH
pH 2.5 ;0 pH 4.5~5.5
;  pH 4.5 ;
pH
; , pH
( ,pH 3.5~4.0

73.00 mg/g, pH 4.0
74.38 mg/g pH 30 50 |,
70.19 mg/g 69.31 mg/g pH
) H'
Pb*' , pH ,
—COOH, —OH, pH )

2.3 BRAMEERERE
25 mg/L~200 mg/L,

Aspergillus niger Cd( ) Zn( )
Cd( )
75 mg/L, Zn( ) 150 mg/L,
[27] [15]

E) B

(4] (Aspergillus sp.) Cu*"

2+
s Cu s >
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; Cu** , , K2 BEMAREERE THESRMISFE
[13] cd cd Table 2 Comparison of the different metal ions uptake
’ by moulds(mg/g)
20 mg/mL 90 ,
50 mg /L~150 mg /L Strain Results of comparison Reference
’ ’ Pb>">Cu?">Zn>"> [30]
) 37 , P. chrysogenum Cd*>Ni*">Co?*
Cd**>Zn**>Mn*" [31]
150 mg/L ’ Glomus mosseae
2.4 BzEFHER Pb>">Cu*>Mn*">Cr(VI) [32]
R. nigricans
> P. oxalicum Hg”" »Pb*" >Cd** [33]
, Tolypocladium sp. Hg”" »Cd*" >Pb** [33]
R. arrhizus Pb*">Cu’">Cd**>Zn*" [20]
’ ’ ’ 26 M=
, , [34]
, Tolga Bahadir ' , ,
0.045~0.063 0.063~0.090 0.090~0.125 s
R. arrhizus Pb** ,
0.063~0.090 [26] ,
Pb2+ )
1.7 mm~1.8 mm ,
67.7 ’
25 HEBTF
Tamer Akar 24 Mausumi Mukhopadhyay A. niger
2+
, A. flavus Pb( ) Cu ;
Cu( ) (4] , 23.62 mg/g,
Cu®"  A. niger 250 1000
Pb2+
Blanco etal®® Fourest and Roux"”! Al-Askeh and
Pb* Duvnjak"®
b2 [28] cu?t Rajender Kumar 0.2 g/50 mL
1.2 g/50 mL , Aspergillus niger
Cr(VI) s )
. o . 72.13 =*1.86 95.35 X245 |, Aspergil-
’ (D lus sydoni  66.60 = 2.36 91.20 =#*=23 |
Cu »
, Penicillium janthinellum 64.86 =+3.12
N
Pb ’ 91.09 =28
Ca2+ , Pb2+
65% 90% 2
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) (1)
5 (2)
, ; (3)
, ; (4)
(PVA)

(A-CAM) (PEG)

[40]
Yan B9 Mocur rouxii

E

Pb2+
cd*" Ni*" zn* , Mocur
rouxii 4.06 mg Pb*" 3.76 mg Cd**
0.36 mg Ni**  1.36 mg Zn*", ,
Ccd** Ni*" zn* 0.36 mg/g,

0.31 mg/g 0.40 mg/g 0.05 mol/L  HNO;

4 WAL

Bao-E Wang ! CMC
Kapoor [*% P> Ccd* ,Pb*
cd* ca?t Mg K' ,
Tobin [®
ot ’
Pagnanelli Cu’" Cd* Fe*, pH
3~5
y pH 5
Langmuir Freun-
dlich A. Chergui %
Cu** zn* " ,
Langmuir  Freun-dlich

Rajender Kumar !

Aspergillus niger Aspergillus

sydoni  Penicillium janthinellum

Cr( )
Langmuir Freun-dlich Say 321
Phanerochaete chrysosporium Cd( ) Pb( )
Cu( ) Langmuir
Aksu ™ 3 3

>

Langmuir

5 ZrRERE

>
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