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Abstract: Static adsorption experiments were carried out to study the influence of the modif-
ying agents, the amount of rice stem as the adsorbent, pH, temperature, etc. on the adsorp-
tion of U(V[). The sorption isotherm equations and the kinetic models were used to fit the
experimental data. The results show that the rice stem can be modified effectively by
0.5 mol/LL. NaOH, and that at the optimum adsorption conditions, i.e. pH=4.0, 180 min of
the adsorption time, 5-8 g/L. of the amount of adsorbent, the good adsorption behavior is
very good with the removal at room temperature. With increases of the initial concentration
of U(CV]), the removal rate of U(V]) is decreased. Under the best experimental conditions,
the removal rate of U(V]) reaches 99. 72%. The removal process of U(V]) by using modified
rice stem fits to Langmuir isotherm equation and the correlation coefficients »* is up to

0.989 9. The process of adsorption can be well described by pseudo-second-order model with
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the relation coefficient to 0. 999 2.
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Table 1 Effect of modified materials on adsorption

of UCVD) by rice stem

R

R/% Q/(mg-+g 1)
(Modified materials) ’ £UE

76.11 1.52
0. 25 mol/L NaOH 92. 00 1.84
0. 5 mol/L. NaOH 94. 55 1. 89
1. 0 mol/L. NaOH 93. 84 1.88
1. 5 mol/L NaOH 87. 68 1.75
HCI 89. 46 1.79

H, 0, 92.74 1. 85

NH, + H,0 91. 98 1. 84
¥R (Citric acid) 79. 09 1.58
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Table 2 Isotherm parameters for U(V]) adsorption
on modified rice stem
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Gm b r? K; n r?
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Table 3 Kinetic parameters of UCV]) adsorption on modified rice stem

Elovich 3 Jj 24 5 #
(Elovich diffusion)

M 5 R

(Pseudo-second-order)

T — % 2 A< A5 2

(Pseudo-first-order)

2 2 5

ky qe re ks qe re ke b r?

0. 000 94 16.679 0 0.963 7 0.072 1 1.946 7 0.999 2 0.130 8 1.192 3 0.960 8

(2) PO RS FF U B U VD ¥ 3010 18 4k 2% 1
R pH =4, 0, W B[R] & 180 min, 2k P F5

(1) 38 2 %5 A8 FF 19 2o o, w7 DL & A FF X
UCVD BIW BBE S1, UCVD £ BR R4 0 Wi 5 &%
FERPERI A 0. 5 mol/L A NaOH ¥ .

&R 5~8 /L Wi B oy =i . H ook
R T Xl 1 R T -5 114 00 i o R R RCIE B
(3) P PERFAT X il 1) % BfF 45 43 Freundlich 2%



%13

P A5 HE A PR AR AT B UV B9 e P B 5 57

TR B AR P S A DG R R 7 3R 3 0,989 9, LR
SIME A O . SCPEREFE 0 W B B AT AT
FHYE 0 0% [ 380 22 0% BT 3 g 27 S TR LG,
M EAEWY) &8 A RS P 355 0.999 2,

S 30

(1] bR, £ s, 20 A s As X A s p sz ma LT, th
AT B2 2 S B 4 ¢ 2002, 22(2) £ 137-139.

(2] Erde, Bl 65A: 9530 JEOBON A R o e [ .
A ,2006,29(4) :286-290.

(3] Z&5k. XM 0Kk =, 55, 8% 30 0™ A 09 BCST 1 Ik K 4k
PRk i R[], Ak % a8 4, 2012, 75(6) - 483~
488.

(4] #BR L% FARE . AR K - i S 1 1 7K Ak P 5
ARBFFEHE L] RBE R 5 B, 2007,32(9) 1103~
107.

[5] Padmavathy V, Vasudevan P, Dhingra S C. Bio-
sorption of nickel ( [[ ) ions on Baker’s yeast[]].
Process Biochem, 2003, 38(10): 1389-1395.

(6] Hai. sk . E 4T 4 Jm ok A 38 5K 1 o
Feik LT ). BB TR A4, 2007, 1(7) - 10-14.

(7] bafitte, avAs 5K 55 . UM BE K AL BH AR B I e [T .
AEVR BR B {47, 2007,20(4) : 35-37.

(8] E R IRHLE, £ 8. 5. g7 05 W i b i W B 47
oy B HEMLBE A3 e LT ). SR F RERL 2 50 R 12010, 44(3)
279-284.

L9 X3 ot e AP MR R 50 3 AiE B Aub 38 SIE FY G 08 75 V19
W B 1 REAIE 5T (DD, pU Il < 3 R R A4, 2011,

CLOT Wbl ST 0] 25 35 o 355 WK A 558 e 12 e B 0% R 40 o 1
W 3h 2 LB LT ] BB AL 2 5 R 2006, 8(29)
28-30.

(117 Ewe, R B, 5. BebkZ R UCD 1k

(12]

[13]

[14]

[15]

[16]

[17]

[18]

(19]

[20]

Bt B e ML E LD DL A R TR % 4. 2010, 10 (6)
1084-1090.

K RAL R K A E R WAL B A &
R —TCHLBE IS A A 1 52w [T ). 7R db Mol K2 4
1 ,2010,38(2) :45-57.

Esposito A, Pagnanelli F, Veglia F. pH-related
equilibria models for biosorption in single metal sys-
tem[J]. Chem Eng Sci, 2002, 57 307-310.
Harshala P, Shreeram J, Niyoti S, et al. Uranium
removal from aqueous solution by coir pith: equilib-
rium and kinetic studies [ J ]. Bioresour Technol,
2005, 96. 1241-1248.

Xia L' S, Tan K X, Wang X, et al. Uranium remov-
al from aqueous solution by banyan leaves: equilib-
rium, thermodynamic, kinetic, and mechanism
studies[ J]. J Environ Eng, 2013, 139: 887-895.
R A L SRR AR AR e A
JHL Wl A [T ] PR TR 2 4R, 2010, 10 (1)
65-69.

KA. 25 52 W BR £ il K 4T R R BRI 5T (D .
BrfH AR, 2011,

Placha D, Martynkova G S, Rummeli M H. Prepa-
ration of organovermiculites using HDTMA; struc-
ture and sorptive properties using naphthalene[J]. J
Colloid Interface Sci, 2008, 327(2) . 341-347.

Liao C J, Chen C P, Wang M K, et al. Sorption of
chlorophenoxy propionic acids by organoclay com-
plexes[J]. Environ Toxicol, 2006, 21(1); 71-79.
Anirudhan T S, Suchithra P S, Rijith S. Amine-
modified polyacrylamide-bentonite composite for the

adsorption of humic acid in aqueous solutions[]].

Colloids Surf, A, 2008, 326 (3): 147-156.





