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Study on mechanis s of silver biosorption by lan inaria japonica
SUN Dao-hua LIQing-biag WANG Lin FU M ou-xing LING Xue-pig
(Deparment of Chem ical and B bchen tal Engneerng
Xiamen Unwersity X ian en 361003 Fujian Poovincg China)
Abstract The suudy on mechanisns of metal b bsorpton is hepfil to inprove the biosopton ability of organian.

M echanigns of siler b bsorpton by Lam naria japonica were discussed fran several aspects such as ekctrostatic

adsorption, ion exchange canplexation and deposition The results show tat silver biosopton by Lan inaru

Japonica doesn,tdepend on electrostatic adsorption while bn exchange is responsble for biosorption because of
ncrease of themass concentration ofNa', K, Mg2+ in solution before and after b bsopton Adsoptive capacity
of Ag" distinctly decreases afier functbnal groups such as carboxyl an no and lpil groups n Lam inaria juponica
cellwall are chemically modified respectvel,. Canbned wih FT'R spectra carboxyl and amino gwoups are

confim ed to be theman actve groups which can canbne with siver bn Precipitation can take place on the cell

wall of Lam inaria japonica through SEM characterizaton
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11 pH ,
: N‘szzO} ° SHQO CH}OH H COOH R 5
HCHO KBy pH ,
(Lan inarua ja— Ag
ponica) [Ag($05)2]"
12 1 s Ag+ [Ag(SzO,%)z]}i
[Ag(5203)2]3_ 50 mL Ag+ lj—l 4—6 5 6 :
1000mg/L A gNO; , !
1L 3% NaCl 2ml, Ag
) Na$0;° 5H,0 2ml, 1 ¢ , mglg P
, 100 m1, Ag' 500 ,mg/l; A , g/L
mg/L  [Ag($03).]" 401
Ag' 351
(TAS-986) 30r
T25¢
13 ol —- [Ag(S,0,),)
2 h , s 157 P=100 mg/L, P,=2g/L
10mL 100mg/l.  Ag" | 2h T
Na" K* Mg” o P 3 4 5 6
pH
1 4 1 pH Ag* [Ag(SZO3)2]3_
( Fig 1 EffectofpH on Ag" and [Ag($,0;),]1 biosoption
): 75 mL lg , 6 h,
3 22
( ) ’
50 mL lg Q0 5 mL ’
HNO;, 30 C 6 h, 3,
Ag+ °
( Ag Na" K Mg’
): 40 mL lg 20mL 1
30 C 6h 3,
1 A + + K+ M +
15 (EDS) 8 Na g
Ag+ \ . .
Table1 Change of the mass concentration of Na
’ (LEO-1530 K* Mg* afterb bsomption
EDS) P/(mg L)
16 (FTR) Na' K* Mg* Ag'
Ag KBr 7.75 13 16 1 48 100
9. 75 22 47 350 25. 95

)

( 7408X)

* P= 100mg/L P, = 2g/L pH= 6 0=30C, 1= 2 h
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K" Mg" , 1L Ag i )
Na” K" Mg’ 13 33 mg Ag Hg cd" Py, (N~ RS SH
Ag NH vl
EDS 232 TR
, 2 Ag' FT R ( 2
a), 1657 an™ '
2 Ag 1, CO—NH
Table2 Change of elan entmass fracton on .
cellw all after b bsomption CO0~
w Mo 1
; 1 540 an
2, N—H C—N
C 38 94 36 10 -
0 45 97 44 33 - Ag (2 b), 1 657
Na 08 0 0 39 o 1540 an”
Mg 2 85 0 0 074 L654 an! 1534 an” !
K 3 85 075 0 66 0N
Ag 0 11 32 0 .
Ag , =0 N—H C—
N )
23 -1
, 1 392 an
Ag 1384 an” ',
, N O .
b g CO0~  Ag —COOA g
—COO0Ag
’ . 1654 an '
FTR Ag
231
241 .
, Ag , I' l
3
3 Ag *

Table 3 Effect of chan alm odificatbn of active groups on

Ag¢" bisporton by Lan inaria jgp onica

Aq/(mg g ')

41 27

36 09 518
7. 40 33 88
5 93 35 34

* pi: 100 mg /L, pb: 2¢/l, pH =6t=2hL0=30C

+
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2 FTR

Fig 2 FTR spectra of bosowption by Lam inara japon i

CO—NH

00" Ag

[5]



* 4 2007 35 1
2 4 (4) Ag'
Ag' ,
P> 300mg/L. TEM
( 3), :
[1] FigueiraM M, Volesky B C mmnelliV S T. Assessn ent of
ntererence n b bsopton of a heavy metal] J]. B iotech-
nobgy and Bioengineering 1997, 54(4), 344— 350
[2] , . [J.
, 2002, 8(6): 668— 671
[3] [M].
, 2002 233— 247
[4] , , , Ag( )
[ ] , 2004 20(1): 32—39,
[5] Pethkar A V, Kulkami S K, Paknkar K M. Comparatve
studies onmetal bbsoption by wo strains of Cladospori-
un cladosporioides [ J]. Bioresource Technology 2001,
80(3): 211—213
Fig 3 SEM characterizaton of Lam inaria japonica adsorbing Ag* [6] KhusT, JoergerR, O kson E, et al Bactera as w orkers in
the living factory m etataccumulating bacteria and their
3 potential form aterials science[ J]. Trends i Biotechnol
(1) 2001 19(1): 15—20
[71 , .
. N N [J]. , 2001, 21(3): 291— 295
. (2) Ag Na K [ 8] , , _ PR N
Mg EDS [J]. , 2002, 21(3): 50— 54
[9] ) , .
(3) , [ ]I , 1999, 20(9):
Ag+ , FTR 1452— 1454
Ag+ , [ 10] R s .
[J]. , 200Q 27(6): 449—452
[11] ) ) .
[J]. , 2001 22(6): 72— 75
2006 5
HWV
) 2 10
30 60
: 0575-3105888 3185888 3100888 : www. zjfengli can
= 0575—6899158 0575-6047158 www. fttj )
© 1994 2013 China Academic loumdl Electronic Publishing House. All 11ghts ru.suwd http://www.cnki.net



