540 % 1 ¥ otk % 5 g % b % Vol. 40 No. 1
20184F 2 A Journal of Nuclear and Radiochemistry Feb. 2018

7K B 7 T A 2% TR R o oF i (VT ) Y R o o E

BAE,HEW,ZF R
AR IR TR 2: TR AR 2R, W1l skl 614000

8 < R R0 N 5 A 180 °C R RN 36 h A3 B K ok (HTO) L J7 2 #A A0 B e Ak R4 A 2 IR R 4 & L T
— BT R K R B B ) (Mu-HTC) ., 3l i Boehm {28 4317 » #4414 7K B4 9 T 2 8 3 o 189 ol /S A% 5
LT AT 23 BT I S 58 R T8 i e i o B B 6 /K FA e I s 1 R D A B R KR R 3R A O A RIRE A 1
BREDFEZ, WIS Langmuir 55 5 0 FE 5 320 W B 5700 6T 4l CVD 238 0% B 25 & o 102. 05 mg/g TER A
IR T 2 L0 A 8 5 o W B v Skl VD iy O 5 TR B A Y 72, 806 BT AP I R . W
B 350 AT 5 Bl K 1 b Ak 3 M K A v [l o R

KRR K B 5 R IR R 4 5 T me Ak 5 W BRE TR 5 el 19 S T

fESES . TL244 XEARERD A XEHS:0253-9950(2018)01-0054-08

doi:10. 7538 /hhx. 2017. YX. 2016076

New Adsorbent Using Hydrothermal Carbon Grafted
With Murexide for Adsorption Performance of Uranium( [ )
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Abstract: The hydrothermal carbon (HTC) was obtained at 180 °C for 36 h with glucose
solution. A novel Mu-HTC adsorbent was prepared by murexide(Mu)-assisted graft of HTC
via thermal treatment, amidation and grafting of Mu in sequence. The analysis of Boehm
titration indicate that the new adsorbent has 6 times the amount of carboxyl groups than raw
HTC. Fourier transform infrared spectroscopy indicate that Mu is successfully grafted to the
surface of HTC. The morphologies and diameters of HTC do not change in the progress
of functionalization by the SEM. The theoretical sorption capacity is 102.05 mg/g for
uranium( V[) according to Langmuir adsorption isotherm equation at practical experiment
conditions. The experiments of competitive ions indicate that the Mu-HTC selectively
absorbs uranyl ions (accounting for about 72. 8% of total adsorption capacity) in a simulated
nuclear industrial waste water. The adsorbent can be used to purification of waste water and
recovery of uranium.
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Fig. 1 Proposed route for preparation of Mu-HTC
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Fig.3 SEM images of HTC(a), COOH-HTC(b), NH,-HTC(¢) and Mu-HTC(d)
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Fig. 6 Lagergren plot for sorption of uranium(V[)
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Fig. 7 Probable mechanism of adsorption of uranium( V) on Mu-HTC
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T1 o DA <5 J S 5 e HE KA T R IR R 25 2R
REFE W pH=4, K4 R m TE 9. thI&l 9 0]
R R 5T B T A AR Mu-HTC X i
AT IR A Y 0.55 mmol/g. M TR
ZABLR) HTC, KB M A s fe m 3 2. i
G il T B 1 B T R A R 0. 40 mmol/g. b

of coexistent ions on Mu-HTC

Mg R 72. 8%, %F Co*T  Mn*t (S 4 )R
BT LT JCAT 4] W B . X 78 43 % B Mu-HTC %t
#MOVDO B MREHEEN . Mc-HTCE 4 8 &



60

Bz Sictby #40%

FHIZFEMIRTE R UOS >Cr" >Eu*" > La*" >
NiZT > Cef™ > Ru*T > Zn'™ >Co* " &~Mn’" &~

TR BRI 3 T T RE HE AL 5 e e L SRR PR L SRR
i e X th VD A v 4 & i ) 1 o Ak = B fif
TGS A B — TR Y 5 R B B AR
P 25 S5 W RS 551 12 15 B 790 6k C VDD £ W B 5 i
e » ELEAT B e B AT T 5 il 7K 1 v Ak Ak
e AR IR KA b il . UK B 8k, e
PR R B T4 RE IR R R AT T LA
RS AN [] TS P A 3R ) 9 P O R ) R i 3 =
R Ab B R R PR A R AR A B

S %3k

[1] Prasada R T, Metilda P, Mary G J. Preconcentra-
tion techniques for uranium (V) and thorium C[\V)
prior to analytical determination: an overview|[]].
Talanta, 2006, 68(4): 1047-1064.

[2] Someda H H, Sheha R R. Solid phase extractive
preconcentration of some actinide elements using
impregnated carbon[J]. Radiochemistry, 2008, 50
(1): 56-63.

[3] Starvin A M, Prasada R T. Solid phase extractive
preconcentration of uranium( V[) onto diarylazobis-
phenol modified carbon[ J].
2004, 63(2): 225-232.

[4] HuB, YuS H, Wang K, et al. Functional carbo-

activated Talanta,

naceous materials from hydrothermal carbonization
of biomass: an effective chemical process[]J]. Dal-
ton Trans, 2008, 40(40) . 5414-5423.

[5] Titirici M M, Markus A. Chemistry and materials
options of sustainable carbon materials made by hy-
drothermal carbonization[ J]. Chem Soc Rev, 2010,
39(1) . 103-116.

[6] Wang Q, Li H, Chen L Q, et al. Monodispersed
hard carbon spherules with uniform nanopores[J].
Carbon, 2001, 39(14). 2211-2214.

[7] Sun X M, Li Y D. Colloidal carbon spheres and
their core/shell structures with noble-metal nanop-
articles[ J]. Angew Chem Int Ed, 2004, 43 (5):
597-601.

[8] Marta S, Fuertes A B. Chemical and structural
properties of carbonaceous products obtained by hy-
drothermal carbonization of saccharides[J]. Chem

Eur J, 2009, 15(16): 4195-4203.

(9]

(10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

(18]

[19]

[20]

Titiricic M M, Thomas A, Antonietti M. Back in
the black: hydrothermal carbonization of plant ma-
terial as an efficient chemical process to treat the
CO, problem? [J]. New ] Chem, 2007, 31(6);:
787-789.

Xu Y J, Weinberg G, Liu X, et al. Nanoarchitec-
turing of activated carbon: facile strategy for chemi-
cal functionalization of the surface of activated
carbon[ J]. Adv Funct Mater, 2008, 18(22): 3613-
3619.

WA U B . R B Bk i A5 5 R ARLT ] A
FHERF AR ,2013,47(12) :2380-2383.

Titiricic M M, Thomas A, Antonietti M. Replica-
tion and coating of silica templates by hydrothermal
carbonization[ J]. Adv Funct Mater, 2007, 17(6):
1010-1018.

Titiricic M M, Thomas A, Antonietti M. Aminated
hydrophilic ordered mesoporous carbons[J]. J Ma-
ter Chem, 2007, 17(32). 3412-3418.

Huang Y. Cai H Q. Feng D. et al. One step hydro-
thermal synthesis of ordered mesostructured carbona-
ceous monoliths with hierarchical porosities[ J]. Chem
Commun, 2008, 23(23): 2641-2643.

Kubo S, Demir-Cakan R, Zhao Li, et al. Porous car-
bohydrate-based materials via hard templating [ ] ].
Chemsus Chem, 2009, 3(2). 188-194.
Demir-Cakan R, Hu Y S, Antonietti M, et al. Fac-
ile one-pot synthesis of mesoporous Sn(O, micro-
spheres via nanoparticles assembly and lithium stor-
age properties[J]. Chem Mater, 2008, 20 (4);
1227-1229.

Qian H S, Antonietti M, Yu S H. Hybrid “Golden
Fleece”: synthesis and catalytic performance of

uniform carbon nanofibers and silica nanotubes
embedded with a high population of noble-metal
nanoparticles[J]. Adv Funct Mater, 2007, 17(4):
637-643.

Narayanan S, Krishna K. Structure activity rela-
tionship in Pd/hydrotalcite: effect of calcination of
hydrotalcite on palladium dispersion and phenol
hydrogenation[ J]. Catalysis Today, 1999, 49(1).
57-63.

Demir-Cakan R, Baccile N, Antonietti M, et al.
Carboxylate-rich carbonaceous materials via one-
step hydrothermal carbonization of glucose in the
presence of acrylic acid[J]. Chem Mater, 2009, 21
(3): 484-490.

Chen Z, Ma L. J, Li S Q, et al. Simple approach to



1

A 7K AE A - IR D HE AT 5 R R e o el VI 1y A 4

61

[21]

[22]

(23]

[24]

carboxyl-rich materials through low-temperature
heat treatment of hydrothermal carbon in air[]].
Appl Surf Sci, 2011, 257(20): 8686-8691.

LiB, Ma L J, Tian Y, et al. A catechol-like phe-
nolic ligand-functionalized hydrothermal carbon:
one-pot synthesis, characterization and sorption be-
havior toward uranium[]]. J Hazard Mater, 2014,
271(2) : 41-49.

Al E B, 5K 5 5L 45 A8 I 5 T AR Ak K Bk %
BROS l r) W BRFE E ) ] B Ak S U A%, 2016, 38
(2).116-122.

B WbR, 20T B S s VD A8 a8 s
LRI 4y #5,2008,24(1) . 57-62.
Praveen R S, Metilda P, Daniel S. et al. Solid

phase extractive preconcentration of uranium ( V[ )

[25]

[26]

[27]

using quinoline-8-ol anchored chloromethylated poly-
meric resin beads[ J]. Talanta, 2005, 67(5): 960-967.
Sadeghi S, Sheikhzadeh E. Solid phase extraction
using silica gel modified with murexide for preconcen-
tration of uranium(V[) ions from water samples[J]. ]
Hazard Mater, 2009, 163(2-3): 861-868.

Kalin M, Wheeler W N, Meinrath G. The removal
of uranium from mining waste water using algal/mi-
crobial biomass[ ]J]. ] Environ Radioact, 2005, 78:
151-177.

Anirudhan T S, Radhakrishnan P G. Improved per-
formance of a biomaterialbased cation exchanger for
the adsorption of uranium(V[) from water and nu-
clear industry wastewater[ J]. ] Environ Radioact,

2009, 100 250-257.





