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Adsorption of Middle Molecular Weight Toxins on Carbon Nanotubes
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Abstract:  The adsorption properties of middle molecular weight toxins on two types of carbon nanotubes (CNTs)
(i.e.,multi-walled carbon nanotubes (MWCNTs) and aligned multi-walled carbon nanotubes (ACNTs)) were studied
and compared with two commercial haemoadsorbents (i.e., activated carbon (AC) and macroporous resin (MR)). The
results showed that it took only 10 and 15 min for MWCNTs and ACNTs to achieve the adsorption equilibrium,
respectively. The adsorption amount of MWCNTS reached 47.18 mg * g, which was 5.5 and 10.8 times of that of
macroporous resin and activated carbon, respectively. Pore structure analyses indicated that the high adsorption
efficiency should be attributed to the higher mesopore volumes of CNTs. All of the results implied the great potential
applications of CNTs in haemoperfusion (HP).
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Fig.1 Adsorption isotherms of VB, on the four sorbents

MWCNTs: multi-walled carbon nanotubes; AC: activated carbon;
MR: macroporous resin; ACNTs: aligned multi-walled carbon nanotubes
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Table 1 Langmuir and Freundlich isotherm
parameters of VB;, adsorption on CNTs

Langmuir Freundlich

R n b R K: n

MWCNTs 0.9928 59.52 0.05123  0.9638 7.883  2.337
ACNTs 09773  27.07 0.03742 09164 3989  2.704

R linear correlation coefficients of the models to the experimental data;
4w, b: Langmuir constants; Ky, n: Freundlich constants

g=K:C?" 3)
HAr, K Fil n 52 Freundlich %K.

B S BARATI R Oy FEUEA T HLG, S5 Rk
1w, o, R OMAHIC R4k A0 T S04 5 28
WAL AR, R? BB 1, F/R Sl Ecds 5
AW 4. W LI Y, Langmuir J5 72 % 9 Fh CNTs
HRAS WA (R>0.97), Tiij Freundlich J7 Xt PFFCNTS
B S RERE R 2%, I, VB, 76 CNTs AW 23T
TS FE I 2
2.2 WRRHERE

W B 80 ) 2 HAT BB R S, W BRI
TRYT I B[R] R, A IR 32 I it e N [
2 5y MWCNTs ACNTs., {41 B FCFL I B g Xt
VB, Wl k. Jorh, VB, I iR vk 1
100 mg-L™". A] LA H, VB, /£ MWCNTSs I i1 % [}
JH I, 7€ 10 min BEAT IS 27, ACNTSs (1 ff
HORAILF MWCNTS, -7 A1 2494 15 min. 16 P
¢ ] LR B A g 3 380 5 o Y47 14 Bk 10 43 30 £
60 & 120 min. A] UL, 5 BUAT W% B A4 RHAH HE, 78 W
MR b, BRgORAS HAT B SR
2.3 WMHLIERIEI SR

P30 PR BRI 40 KA B SEM IR, i T 701 4% 4%
1A [R], MWCNTs 5 ACNTs 2 B 1 58 4> A [ B 0,
ZEF) . MWCNTS/ME 2 10-40 nm, K JiE 25 0 Bl
KENEHORAN S, 80RE S iy HLBA e AR R

50r
Ly P
40r —e— MWCNT's
—— AC
o 30+ —a— MR
i —o— ACNTs
g
<, 20f
0 ﬁ/_,,_._..
o 3

0 0 60 90 120 150

t/ min

B2 PFpIREE R VB, B b 2 i 2

Fig.2 Adsorption rates of VB, on the four sorbents
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Fig.3 SEM images of MWCNTs (a) and ACNTs (b)
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Fig.4 Pore size distributions of the four sorbents
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Table 2 Pore volumes (cm?-g™) of the four sorbents

MWCNTs ACNTs MR AC
micropore 0.0357 0.00822  0.0754 0.224
mesopore 0.439 0.176 0.133 0.0553
macropore 0.134 0.0651 0.0446 0.0114
total pore 0.609 0.249 0.253 0.291
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