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Comparison of As(III) Removal Efficiency of Various Cu-Based
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Abstract: Magnetron sputtering, vacuum evaporation and vacuum filtration are used to prepare Cu-based carbon nanotube

composite membranes. To investigate the effects of composite membranes’ structure on As(III) removal, morphologies and
surface chemical properties of different composite membranes were determined by scanning electron microscopy (SEM) ,

X-ray photoelectron spectroscopy (XPS) and X-ray diffraction (XRD). The impacts of different carbon nanotubes as well as
the natural organic matter (NOM) on As (IIl) removal were also conducted. The results showed that MWCNT-OH and

MWCNT-COOH composite membranes modified with nano-copper by magnetron sputtering and the Cu-based membrane fabricated
by vacuum filtration had the highest removal efficiencies of As(TIIl) in water, which could be up to 90% . However, the

presence of natural organic matter in water inhibited the As(TIT) removal with the two nanocomposite membranes modified by
magnetron sputtering.
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Table 1 Properties of carbon nanotubes used in the study
Outer Oxygen  Specific
. Length .
CNT types diameter content surface Purity
(pm) )
(nm) (%) area (m*/g)
MWCNT-COOH <8 10~30 4.18 500 >95%
MWCNT-OH <8 10~30 3.12 500 >95%

2.2 EREH&

RAKRE B GREH 5. RIIR G4 RBRRAE &L
S, SRR AR 2 BE AR 9K (MWCNT-COOH A1
MWCNT-OH) #4752 5 Bl 25 o 43 AIFRE 12 mg fiRgKAE
F 20 mL B2k, AP 10 min, SR J5 R
25 08 2R B 7R S I AN K A 43 OB 08 BR A £ 4
KRB -, B TERAET ARET, DRI RE
AR AN KA 25 R

T W S A < R P O 9 W06 5 AR X o 4 g 1y e 0
KAEE A BEIATHCME, i A 8 (SE 5 99.999% ),
FRAREEAIRE TESE T, HR99 mA , @AME
10 scem, JESRA 1.5 Pa, JESTAHE] A 10 min,

FLAS RGO . P LS R B R X g oK 2 G
JEEHEATZE 95, BT FH A SR RL 3 ) S i SR A 4 Ak 4 Uk,
YERR I H 24 100 nm,,

BB CE . BRI 37 mg (R4 K A B0RE, R
F 20 mL B2k, M 10 min, SR 5 R W L2 g
Fe gy K 4 (MWCNT-COOH Fl MWCNT-OH) & & JiE 3
TR, A B BB A K A O G M, A B it A R
MR 4.9%x10 " m’,
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FIFH NaAsO, it #i] 1000 mg/L (1) As (1) f# 45, 525
FH10. 01 mol/L Y NaCl 75 Vi K fith 2% o s o 3] BT 5 ik o2
(100 pg/L), K5 0.1 mol/L f# HCl F1 NaOH %5 ¥ 4%
As TSR pH JEFT8 7.0 = 0.2 FIFHBGE 8 [ 5 25 2
Tt e (CankE 1), W~ 0. 05 mL/min, £S5 mL
B WREE, BB IEARBUN 40 mL 9 As T, @ik
11 As (1) LB L5, HR5E 3 o7k 6l 25 104
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TIIMRGE T ANFERRAKE T As (1I1) F2 B2 2R 5 572 1)
A B FERATHILIBT X 0 42 e S 40 40 B 25 B A\s (T )52 0
FH 0. 01 mol/L ) NaCl A& fic il 100 pg/L 9 As(III) ¥
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WATIEUE, B A SR g R — 3
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Fig. 1 Schematic diagram of the filtration system
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Fig. 2 Digital images of composite membranes: (a) and (b)
carbon nanotube composite membrane, (c¢) and (d)
Cu-based carbon nanotube composite membrane
modified by magnetron sputtering, (e) Cu-based
carbon nanotube composite membrane modified by
vacuum evaporation, (f) Cu-based carbon nanotube

composite membrane modified by vacuum filtration
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Fig.3 SEM images of various composite membranes: (a) MWCNT-OH

composite membrane, (b) Cu/MWCNT-OH membrane modified

by magnetron sputtering, (c¢) Cu/MWCNT-OH membrane

modified by vacuum evaporation, (d) CuO/MWCNT-OH membrane
modified by vacuum evaporation, (e) Cu/MWCNT-OH membrane
prepared by vacuum filtration, (f) Cu/MCE membrane modified by
magnetron sputtering, (g) Cu/MWCNT-COOH membrane

prepared by magnetron sputtering, (h) Cu/MWCNT-COOH

membrane prepared by vacuum filtration
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Fig. 6 As removal of MWCNT-OH membranes prepared by

different methods
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Fig. 7 As removal of composite membranes prepared by magnetron

sputtering and vacuum filtration
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