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Abstract: Glycidyl methacrylate was grafted onto the surface of PA66 fiber using radiation-
grafting method. Then, the ring-opening reaction between epoxy groups and N-acetyl-L-
cysteine was carried out to prepare the amino acid modified PA66 functional fiber adsorbent.
The chemical structures and surface morphologies of the pristine and graft-modified PA66
fibers were characterized by Fourier transformed infrared spectroscopy. thermogravimetric
analysis, X-ray photoelectron spectroscopy and scanning electron microscopy, respectively.

The effects of initial pH, initial uranium concentration and contact time on uranium adsorp-
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tion performance of fiber adsorbent were investigated. The results show that the pH value of

solution adjusted to 8 is conducive to the adsorption of uranium; the adsorption equilibrium

reaches within 100 min; the uranyl ion adsorption process is in accordance with the pseudo-

second-order kinetics model and the Langmuir isotherm adsorption model. The uranium

adsorption capacity reaches 75.53 mg/g when the initial uranium mass concentration is

25 mg/L. Additionally, the fibers exhibits good adsorption selectivity for uranium in aque-

ous solution containing other metal ions.
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Fig. 1 Preparation of amino acid modified PA66 fiber
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Fig. 3 SEM images of PA66 fibers before and after grafting, ring-opening reactions and adsorption of uranyl ions
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Fig. 7 Relationship between uranium adsorption capacity of PA66-g-PGMA-NAC adsorbent(D, =90. 18%) and
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Table 2 Kinetic models fitting parameters for adsorption of uranyl ions on PA66-g-PGMA-NAC adsorbent
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45. 02 1. 098X 102 8. 63 0.794 9 4,952 1073 45. 41 0.999 9




150

2 W I Fff ) PAG6-g-PGMA-NAC X4l Bt B 1 19
W BfF 3k e BE AT 1 Bl AR ey T R e
R g e R W R Y R R D A R
J o PRI 0 T 2 S 3 R Ay A 2 R o 5

2.2.3 WRMMAEIRZ VRl e B TR 2
SO AT R 2 — . B A TAE B
58 T PA66-g-PGMA-NAC £ 4k W i 77 i) il B 25
5 W AR R U B ) R OG &R L A R Ay
R TP 8O (b) . ANIE] 8 Cab) T B ¥
TPl T B T 0 4 T RE R R ) Y S A
B 25 AN BT 0 . 2 T RS T ) 4 o R vk B
25 mg/ T I, Z A4 BERT Bl I B 1 10 1 657 1 B 25
S 75.53 mg/g. 43 #)#% H Langmuir #1 Freundlich
PPl 5l 5 B A TR0 o 26 ik 2k 5 40 2 A 4 1 41

Wb 2 5 i 2 FALE
A R THE 8(o) fi(d) ., Langmuir 25 15 W [t
AR T FE R
e — L oo (8
g  bgn  Gn

oo TR AP B U CVD B9 5T f 6 BE - mg/ Ls
q. Tl qu 73 978 PA66-g-PGMA-NAC £ 4 i) -
75 2 o6 25 £ AR A B 45 B, mg/ g3 b oA Langmuir
VA5 H R, Freundlich 45 I W BT 77 FE 2 -

ng. = In Ki +ln g, 9
7

FoH: Ky ((mg/g) » (L/mg)"") #1 n & Freundlich
MR A i 0 ] A R A o R I BAF R . R 3
A7) 1 ) PR S i A R A S0 15 B A A S
B AMER Y Langmuir #5828 4005 (9 26 P AH 5C R
B r* {H (0. 998 3) Lt Freundlich # A4 481 & 19 ~* &

100 100 -
(a) (b)
80
> 6ot >
en on
E B
= a0} -
S >
20
0 5 10 15 20 25 30 10
p/ (mg+L")
5.
o —~4r
A )
o0 0 3f
< B
T ~
S =2+
Q —
=
1-.
0 2 4 6 8 10 -5 -4 -3 -2 -1 0 1 2 3
p/ (mg-L") Inlp./(mg+L")]

m=0.02 g,V=100 mL,pH=8.0,/=24 h, T=298 K
B8 PA66-g-PGMA-NAC W5 (D, = 90. 18 %6 ) fry s W W} 25 4 5900 f ¥k FE oo ()
AT E oo (DY R LK Langmuir(e) 55 Freundlich(d) #4 J) S B8 ] &
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