Vol 29 Na 5
M ay 2009

29 5
2009 5 Acta Scientiae C rcun stantne

, ., .2009 [J]. ,29(5): 1056- 1062

Zhang J B, ZhouQ F, LuW, etal 2009 The adsorption behavior ofm ultip lewall cathon nanotubes on trbutyltin and their canbined cytoiox kity[ J].

A cta Scientiae C ircum stan tiag 29( 5): 1056— 1062

X, BB, 3h, AR

FERFREATTHAR FO AREAFELSFEFERERAELRE, L 100085

: 2008-08-22 : 2009-03-20
(TBT) , iH . (TeBT)
, , . i . Langnuir
F reund lich ) . 5
: (253-2468 (2009) 05-1056-07 : X171.5 t A

The adsorption behavior of multiple-wall carbon nanotubes on tributyltin and
their cambined cytotoxicity

ZHANG Jianbinn ZHOU Qunfang LU W el JANG Gubin

State K ey Laborabry of Env iom ental Chan stry and E cobox icobgy, Research Center ©or Eco-Env tonm ental Sciences Chmese A cedany of Sciences
Beijing 100085

Received 22 August 2008; accepted 20 M arch 2009

Abstract The adsomption behavior ofmuliplewall catbon nanotubes (MWNTSs) to tributyltin (TBT) was investigated Several fictors ncliding fH and
salinity were sudied Based on canparson of the adsorption behaviors of morganic tin and tetrabutyltin (TeBT') with that of TBT, the adsorption
mechanin of MWNT's o organotin can pounds is discussed The results showed strong adsorption ability of MWNT s o TBT The adsowpton equilibrim
was rapilly reached The adsorption behav or ofMWNTSs o TBT was consistentw ith both Langn uir and F reundlich adsorption sothems and was clearly
affected by the pH valuie The hydrophobic adsomption of MW NTs to TBT m ishtweaken the cytobxiciy of TBT.
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Table 1 Physical characieristics of canm ercialmultip lewa ll cathon nanotub es

/ /

/

m m bm ( ) (m> g ) S
MW NT 8~ 15 3~5 ~ 50 95% 233
MW NT-COOH 10~ 20 5~ 10 ~ 30 95% > 200 ~ 2
22 ERIE ) (Themaq USA)
Q 45Hm , ,
. (AxpVert 200 Zeiss
, . Q 02¢g Gem any).
, 10mL (
Q5~3 Ome L), , 1, 3 (Results
10000 m i~ ' \ , 10 31 ZF 84 KRR M ik gk i it
, ICP-MS (Agilen+7500ce) .
ICPMS ( Agilent 7500ce USA; RF : 1550 , Co
W: : Q8 L mn Q42
I'min ; s ,
2 3 e kT (MTT) 7 7
(A549). 10% ,
) , Ca 100ppb
1000- 10000 96 , S0 ( 1 ),
200UL 3~ 5d, MWNT s (
MWNT s , 2h , 2 3 ), ,
20UL MTT (5mg mL”'  PBS ), Ime L,
4h : : 9% .
: 1501L
DM S0, 10m in 490mm
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Fig. 1  Adsorption of TBT by 2.0 g-L ™" of C, ( C,, represents the
initial aqueous TBT concentration, C_, represents the
aqueous TBT concentration at equilibrium)
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Fig 4 The adsorpton kinetics of TBT by 2. 0 ¢ 17! of MW NT orMW NT-
COOH
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Fig. 2 Adsorption of TBT by 2.0 g+ L' of MWNT-COOH ( C,,
represents the initial aqueous TBT concentration, C,
represents the aqueous TBT concentration at equilibrium)
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Fig. 3 Adsorption of TBT by 2.0 gL' of MWNT( C,, represents

the initial aqueous TBT concentration, C_ represents the

&

aqueous TBT concentration at equilibrium)
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2 MWNTs Freundlich
Table2 Freundlich adsomption isothem of TBT by MWNTs
Freund lich
K n! R?

MWNT 3. 41 0 46 Q9%
MWNT-COOH 2.93 0 41 0 9%

33

o MWNT
32 F © MWNT-COOH
31 F
o
30 &
=
29
O,
28 |-
2.7
(o]
26 I I i L 1 I ! I )
-14 -12 -10 -08 -06 -04 -02 0 02 04 06

1g/C,

B 5 Freundlich B pff %R X (C, : 4 i K A4 b TBT ¥, q:
-7 I B 4 K A1 OFF L ) TBT W)

Fig. 5 Freundlich adsorption isotherm ( C, represents the aqueous
TBT concentration at equilibrium, ¢ represents the TBT
concentration on MWNTs at equilibrium)
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Fig. 6  Langmuir adsorption isotherm ( C, represents the aqueous

TBT concentration at equilibrium, ¢ represents the TBT

concentration on MWNTs at equilibrium)
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Langnuir
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MWNT-COOH 1444. 01 1 80 0 %
Langm uir

qm Kl

W% Bt 1 43 % Adsorption percent

100%

80%

60%

7

T

, 100%,

OH ,

—

[

pH

Fig 7 Effects of pH on the adsorption of TBT byMW NT's



1060 29

35 ZEBINKE N TS TeBT A TBT X[t .
X B )
: i , Sn"
, pH 6~ 7 Sn(OH)s,, K, 10°%
3 : . [Sn" J[OH™ ] 107, K. ,
8 Sn** Sn(OH),
— = - ,

g 95% 36 HMMFELBRAR

g

g L

2

&)

< 90% [~

3

& i s

s

e s

=X 85% |-

| ! | L | L I L | ! { (" .
500 1000 1500 2000 2500 3000 (A549>
Cy/(ng-mL71) ’
8 TeBT TBT -
(<, ) s
Fig 8 Canparison of the adsomption of morganic tin and T BT w ith TBT R
byMWNTs(C;, represents the initial TBT concentration) 9 10
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9 Effects of MW NT's on the cellular momphology Blank( x 10), Ihe other groups( X 20) .
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Fig 10 Changes of cell viability after exposure to tin compounds for 2 hours(* represents significant difference(p 0. 05) )
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