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Abstract: Carboxylate-rich carbonaceous composite materials were prepared using hydro-
thermal method, then magnetically modified carboxylate-rich carbonaceous composite material
was prepared by chemical co-precipitation process. The morphology, contents, structures,
paramagnetic properties and surface charge properties of magnetic carboxylate-rich carbon
have been characterized by transmission electron microscopy (TEM), Fourier transformed
infrared spectrum (FTIR), X-ray diffraction ( XRD), vibrating sample magnetometry
(VSM), thermogravimetric analysis (TGA), zeta potential and specific surface area (BET),
and sorption of Pb(I[ ), Ni(][), Hg(Il ) and U(V]) by carboxylate-rich carbon and magnetic
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carboxylate-rich carbon was also studied. Results indicate that Fe;O, nanoparticles are

absorbed to the surfaces of magnetic carboxylate-rich carbon. Its surface area increases from

29.2m’/g to 45. 4 m*/g. The introduced Fe; O, improves thermal stability. The saturation

magnetization of magnetic carboxylate-rich carbon is 30.68 A « m”/kg. The equilibrium

sorption capacities of Pb(I[ ), NiC[[ ), Hg(Il ) and UCV[) on magnetic carboxylate-rich

carbon are 477.50, 23.50, 260.20 and 54.86 mg/g, respectively, which are lower than

carboxylate-rich carbon. The Langmuir isotherm is the best-fit sorption isotherm model.
From the high sorption capacities of Pb(I[ ), Ni(I[), Hg(I) and U(V) on magnetic

carboxylate-rich carbon and comparison of U(V[) sorption capacities on different sorbents,

magnetic carboxylate-rich carbon is a promising sorption material for water treatment of

heavy metal ions and radionuclides.
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Fig. 2 TEM micrograph of the magnetic

carboxylate-rich carbon
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Fig. 3 FTIR spectra of carboxylate-rich carbon (a) and

magnetic carboxylate-rich carbon (b)
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e R KLk (Magnetic carboxylate-rich carbon) 26.18 0.02 0. 999 2.30 2.39 0.943
Hg(I) ‘B 8 Hhik (Carboxylate-rich carbon) 800. 00 0. 20 0.999 121. 70 1. 90 0. 868
TG & 2 Fe ik (Magnetic carboxylate-rich carbon) 261.10 0.53 0.999 80. 90 3.81 0. 665
uvD & R I (Carboxylate-rich carbon) 101. 90 0.13 0.997 18. 70 2.39  0.849
5 W R KL (Magnetic carboxylate-rich carbon) 63. 84 0.08 0.998 9. 70 2.37 0.913
%3 ARRERIN UV iU B2 5 1 H e
Table 3 Comparison of U(V[) maximum sorption capacities on different sorbents
Qumax/ EEPEN
1% I 77 (Sorbents) 241 (Conditions) 7
(mgeg b (References)

& B H: ik (Carboxylate-rich carbon) 101. 90 pH=4.0,298 K A T AE (This work)
WG R Fe bk (Magnetic carboxylate-rich carbon) 63. 84 pH=4.0,298 K A T AE (This work)

8RB (Goethite) 163. 90 pH=5.0,298 K [16]

1% P 5 (Activated carbon) 28. 10 pH=5.0.293 K [17]

Tk 4 >k 4 (Carbon nanotube) 19. 80 pH=5.0,c(NaClO;)=0.01 mol/L,298 K [18]

HN I U % AT (Na-attapulgite) 16. 36 pH=4.4,c(NaClO;)=0.01 mol/L,293 K [19]

#H Z4E A7 (Na-rectorite) 48. 90 pH=5. 3,¢(NaClO;)=0. 01 mol/L,298 K [20]
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3.8 it

FAF L5 T W w1 o S A R R ik R T
TR TR A AL 90K FORE, L TE AL 29. 2 m* /g
PR E] 45, 4 m* /g, AR PR B BRI 2T
SR P 5 R ik ik 19 1 0 G Ak 5 O 30. 68 A -
m’/kg. TEH 4R & 715 Y 19 K o] DL i A
g ) 7 X4y & alifk . FTIR A1 XRD & 3% UE
SLREPEA R Fes O,

R B B G R R AR A A 0. 4 g/ L,
25 C P 72 h Pb D W NiC 1) Hg CII) Fi
UCVD LB R S e b i W B 25 4 43 531l Oy 722. 10,
40.70.779.20.92. 13 mg/g. & F i M & B IL
W B 2 R 2R AT Langmuir S5 R AR R, B ok
Jei ) B R FE AR AE Ll 3% T FR G K L 3% 1T 5 A6
LA B kw55 mC A B P Ak AR AR AR R O X
PbC I NiCI[) Hg I AT UCVD W[ g J1 B A
) EERN ., B R R EE X PbCIID) W NiCI)
Hg CIID AT UCVD 36 %5 i W B 25 & JF g A &l
G S T 4 JE 1 K RO I I VA A R T R b B
FLR TR T 55 00 W B A
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