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Fig. 2 IR spectra of calyx [4] arene symmetric thioether

derivatives before(a) and after(b) adsorption of uranium

LRI IR, AEREAN BRG], XL
FFHELRIE R BRI IR, — BEAN R R R WA e i

==
I o

FE—OH HILMEHE 2/ 3200~3500 cm™' Z
], [N, WRBRAH S AR E 3498.87 cm ' AR EEE
(U AT B —OH U4, 1M 3500.80 cm ' AbfrI&TH 2%,
1392.61 cm ™' b R AEWFS , 1483.26 cm ™' AbfrI6AS
] 1481.33 cm ', AN B IEEARTH B2, A
PR[4175 e R B AT A= P R R A RS USRS 70 W B
BITHT 5 AR R A B R S5 M8k, T BH AR [4] 05 X FR
TR AT A= P 1) S B MIATI AR R FR e
2.1.2 VAR pH AR b AW B A5 R S

WHRRM, Wl pH 2SS ENESNEE S
TGOS, XIE W IR RHR HCE i — A
BMHE. EHPIGGIRIEN 20 mg/L. AR[4]75 EXTFR
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Fig. 3 Effects of pH on adsorption of uranium
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Fig. 4 Effects of initial concentration of uranium on

adsorption of uranium

2.1.4 W BRI T a2 et P PR A 25 SR S i

HUEhAI 46 R B R BT 20 mg/L FIARME VAR 20 mL,
WA pH=4.0, {E1HIR 25 CHRITER TR 6 h %4
T FEINNAE & (m) FIFR[4] 55 15 B kAT 2E
Yi(m N 20+ 25. 30 35. 40. 45 F1 50 mg) B 75)%F
BRI B RERE M R £, FLES IR 5 R

LS AIE Bl NI BRI s i, IR
B R AE SR oo 3K B DRI Dy e R B 551 P = ) 3

BE, S DIRSARRA)F5 G FRBRREAT A P 1 4% S BER B W B 4T A 425
92.0 =
+p IOD
Sosp e 1% &
S o3y S
= S
o
3 91.0f "6 &2
& 3
g 153
g 90.5t {12 ©
& 5
: £
Z 90.0}
< 18 -(-%
89.5 <

20 25 30 35 40 45 50
m/mg
5 RBP4 B S )

Fig. 5 Effects of adsorption dosage on adsorption of uranium
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Fig. 6 Effects of adsorption time on adsorption of uranium
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TR RE ¢/ q, = (Kq2) " +1/ q, SHRI6 K k4T
M.

W fg, X ATHE ZRAA, 15 I [4]05 0
TR T 77 A 470 TR Bt ) 400 v — B ) AR Y
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Table 1 Isotherm equations of uranium adsorption

Isotherm model Isotherm equation

Langmuir cel q~(Ky Qm)71 +c./ qm
Freundlich In g.=In Ketn nc,
D-R Ing.=1n qm,(—K’s2

2 NESC W 2R 2550

WSR2 (R 1 FT7R) AT W B TR AR [4] 95 JE Rt
EAT A= oot Al B S IR IR B I R, LA R 2.
5T 3R B, Langmuir P P45 30 26 2 P B 71 i
) FLAR IR A 00 42 J8 B8 AT B, TR R 5y
TN Z, HARE A&7 IR EAH BAE M o Freundlich
W o 5 T 2 A B I 751155 B B S5 TR B S AR 38 — 1 2 2
WS B, L A PR B ) 8 PR 2 o o Y AR AR B ) 38 o v
Ko ME 2 M LLE H, Langmuir. D-R Al
Freundlich &5l 2570 35) e AL by b AU, & R [4105 KX R
Bt Bk A7 A kAl B . AR OE R BRI R
Langmuir %57 2% LU Freundlich &80 &5 % 4F, 1M
Hi#id Langmuir 55 15 2 58501 EE AR 25 &
g 184 16.59 mg/g, LSBT D-R Z5iR 28 11 515 2 gmax
N 1715 mg/g, HIRIAE(18.37 mg/g)mZE A K, X
HI AR (4] 77 Ja Xod PR Tk P 9T 2 405 Py WO o 50 48 T 81
Langmuir. D-R F Freundlich S8R ZEHiiA .

3 #ZEig

1) T3 508 W B PR [4] 57 e 0 Pk it Tk A4 A4 4 e o
BIHT S AL EE AT, RIAR[4105 X FRam Bk T AE
Y B A TR AR AR B 22 FR W B A7
11T LR B — e R A T oA R AR AR A, R WIA[4]
5 KX BRI BEAT AR PRt Al — 5 IR B OR

2) MR[4177 JERE PRI IR AT A5 %o i 5 A I ] e B
PERE, H S ) B 5T 2 pH (A4 4.0, ‘BivIas
WIZEN 20 mg/L, MR[4105 A FRIREERT AR &N
20 mg LA SIITE] g 6 he

3) BB AP [4] 55 J o Pt B 447 A 2 5o MR Rt 11
AR G N5 AR AT R, LAl 2
FAmIL 0.9998, X UL IR [4]57 JE R ARERBENT A= PR
B F) A A 2 R AL SR B

4) MR[A]75 SR P Bk AT A6 P e B 4t 100 47 9 24 i
FHAFF A Langmuir. D-R F1 Freundlich 45 2657,
XY T REE S 2 R SSRGS, Had
Tk S IR 2 v B B AR B BRI AN K, AT

Table 2  Isotherm parameters of uranium adsorption by calyx [4] arene symmetric thioether

Langmuir isotherm

Freundlich isotherm

D-R isotherm

K/(Lmg") gu(mgg') R’ K;/(mgg")

R K(molkI?)  qua/(mgg)  R?

6.29 16.59 0.9999 19.26

10.32 0.9994

0.04931 17.15 0.9942
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Preparation of functionalized calix [4] arene symmetrical sulfide
derivative and its adsorption behavior uranium(VI)

PENG Guo-wen"*** PU Yi-qiu"?, XIAO Fang-zhu>*, YU Li-mei"*, WANG Cheng"®, LIU Jie', LIU Yong®

(1. School of Chemistry and Chemical Engineering, University of South China, Hengyang 421001, China;
2. Laboratory of Protein Structure and Function, University of South China, Hengyang 421001, China;
3. Hunan Province Engineering Technology Research Center of Uranium Tailings Treatment,
University of South China, Hengyang 421001, China;
4. Key Discipline Laboratory for National Defence for Biotechnology in Uranium Mining and Hydrometallurgy,
University of South China, Hengyang 421001, China)

Abstract: By modifying the lower edge of tert butyl calix [4] arene with 1,3-dibromopropane, and then utilizing
Na,S-9H,0 to prepare a new type of absorption material, that is calix [4] arene symmetric sulfide derivatives. The main
influence factors of the uranium adsorption, such as pH value of U(VI) solution, input of adsorbent, initial concentration
of uranium and reaction time, were explored, finally the reaction kinetics and adsorption isothermal law of adsorption
process were analyzed. The results show that, the best condition of uranium adsorption are as follows: pH value of 4.0,
initial concentration of uranium of 20 mg/L, addition adsorbent of 20 mg, adsorption equilibration time of 6 h at 25 C.
The adsorption kinetics of calix [4] arene symmetric sulfide derivatives to uranium is accorded with pseudo-second order
model. The adsorption process which is better fitted by Langmuir, D-R and Freundlich sorption isotherm is chemisorption
and its correlation is 0.9998. The adsorption system is a single layer covering combined with multilayer adsorption model.
And the infrared spectrum shows that, after adsorbing, a certain quality of uranium by calix [4] arene symmetric sulfide
derivatives. In 817.82 cm ™" and 810.10 cm ', the stretching vibrations of uranyl ion peak appears and the main structure
morphology does not change.

Key words: tert butyl calix [4] arene; functional modifying; adsorption behavior; uranium
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