30 BE 11
Volume 30 Number 11

TERERERFR

The Chinese Journal of Nonferrous Metals

2020 4F 11 A
November 2020

DOI: 10.11817/j.ysxb.1004.0609.2020-37662

R[E e A GEL N S I &

R B3 U(VI) R IR B

AR e A A

122 5k @, ok M TEALL B F!, RER'

(1. REET RS SEESHIEERE SR E, ME 330013;
2. LB e DA RAR, % 710000)

O A OE=R R R AT OO, B SR b R ) s — PR Y B A MR IR SLX-D11, &
G TR AR X K UGV RO BRAT R, B B2 T pH. UCVDWISA BRI E - BB e 10 AR S5 8 25 DR 255k B B
(52 . SR BET. SEM-EDS. FTIR %R0 /5 OB IR HEATRAE, FEt W MALELHEA TR . 45 RR . 1L
FHAEROINERN 0.02 g« pH N 5.0 UVD)FTEHRE A 250 mg/L HI2614 N 15 h, HAGMIEH &L 17521 mg/g.

2R B I R G HE 23] S BB Langmuir A28,

HWRPH 2 B AL, THEA A TR X UCVD R -

7E U(VDFR 9N 250 mg/L Ji# N 0.3 mL/min 240 F, MREWCH 215 ANSPRARFRITH R B BIWF; i
0.5 mol/L NaCl #1 0.5 mol/L H,SO, VR &V A MEWGROEEAT M, AH FIE T 28 A PRASFR AR K R A IR 1
UVDFEAfFEW . RItk, SLX-DI11 B ¥ 384 BR1F 20 88 MY R K R U(VD BT RE, B K. B3
T R, BRSE AT RME K UVD IR, B — o S B 5

KR T NAERMAE: UVDs "R
SCEHRE: 1004-0609(2020)-11-2726-10

FESAES: 0633

SERFRERD: A

B % TR R, ASmldE o 7= K2
KM Bl R K LA — 5 R A K
SRS, X AR R AR S IR B AR S i AN R 1 5
M, 5 R, A R A R R R 1 3 B
kL 2ok R BN E RA VTR E K 22 41 2RI,
AT b G o] 3 FH 87 B T S5 19 9 D25l R 7K v 43 5 [ i
U(VI), ®AZBEMIATRESE R R . N 28 R SR S5 AR 1)
HoAy F3 YPL PR R UV A 2 B 92 FRL gt
WERPTEIED AR BGES T B A ik A £
Tide ST RERARIREE SR K, BT %
FORNEFA . HRk%EPRA 201 X7, D354FD.
UA2100 B ARHEAT B2 H R R (=TS UV IS
ISREFE, XFELRBL, UA2100 B AEXHR B+ UV
(TR B B AR R R 35 B R T D354FD #1201 X 7
WG, (AIEHEWIH A RN 32.7 mg/mL. BRIk
2 NOVRE Bl A 2 AP T B B DA R 25 0 i BRI &
SRR ARG, TEIC RIS UGV AW B 25 =
ARFFAE 110 mg/g, H A RIFHIMRBRCE .

AN R = L =IO IR R A it AT
P, PP SR e PR S A 1 Rl o — A 2R 1 B S
WE SLX-D11, JHILE AWM. FESLIRah SR, H
RUESTRETTE, W FUM BRI U(VDRAT 9, 8
FUREME UV B (058 25 2 AF AL AR VR B 20 B
U(VDIRI T, & 1L TR i 5 v 3B B 2 28 PR K o
U(VD MR AP RE, 3R 205 B 1 UVDIK H

11 FERAFNSEENH
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AR A KETK, Al

722 BYA] WL 43 ST (ORI i A B A =]
AT, B3 BT R OREE 3 A R A PR A | A2 77),
pH T1(PHS-3C &Y, FighEE Rl = A IR A 7 A7),
TE IR IR A (CHA-S 2, & M B A A PR A & A2 72),
EL M A (Micro for TriStar I Plus 2.02 %Y, %[
Micro A FIZE77), HFHEF RMEINNS-450 B, fif
2% KA FEL A ®ZEPS), DA EA (Nicolet—460 7,
25 [E Thermo Fisher 2 7] 4E77).

1.2 WEEHIE AR
1.2.1  HABRLEREDRH &

SR FH SCHR[ LT B 7 15 4% 1 BRI R A, 76 500
mL = RN 100 mL — & K i &AL AN F
TERWANER P I — B ER P EEA4ER, HnA
5l R A TE FER(BPO) . I A, FfL
I 2K (PhMe) BA K TR A B2 BT 2E e PR dh A, RS b3
rERP IR, H BT R A AR &N -— %
RERAK. RN, S Kk KT Ffia
FEIRIE =) RN G BOLBRUTR

H,C=C—COOH + H2C=COC=CH2
H H H

BPO PhMe | NaCl

Qo

122 ThReRHIm I
¥ AR IER RIS, AR = 2=
JlZ(DETA), fE 120 'CTFXM 6 h o [N45 3 F Pl
PEEG, FRINER G F AL ORI 4S SLX-D11 i
MK CBEMEB TR EiER, BT TEE&R.
Diee s ARSI NP IRA T
0

Qo

DETA‘ 120°C, 6h

9] H

Q)\N/\/N\/\NHZ
H

CH3CIl

O CH;, CH,

1
/
O)LN/\’N\/\N:
H ! "CH,

H,C

1.3 HBERITIALEE

B — 2 B IR N et i, 258 1K R Bk,
HEH KR S 1 mol/L A S ALANIA R
2 4~8 h, FE/KEEE] pH A 9.0; FEH 1 mol/L fIHH
FRIZH 4~8 h, FHE/KVES] pH M 5.05 AbHE 5 A i
MIESERE, 1 mol/L MR BRF AN i 4 L B R 28
WAL B GF I BT R EAR, RN T
MR R, NJE S & A,

1.4 BRSINHMISEIE

FRE 0.02 g ) SLX-DI11 B A #ebig, HiAZ
20 mL — & i B FE A ER Bl R VA MR (LA R AR U(VT)
WO, H NH;-H,O B HNO; AT U(VI)
VSR pH AH, R BT, B, BUE =R
FH 43 660 RO o AR 201 AT RATH AR B 2%
H(qe):

Po = Pe
“ »
KH: g AW E(mg/e)s po~ oo 7RI ET S
U(VDFI SR (mg/L); VAR AR (mL); M AW
B 7 FH ()

1.5 HXE5/HEIK

Pl — 8 B MBI AT YR AL U B S H i S LA
fEPERIE, B2 mL TARELE MG, WA U
R kE . FREECE LF 1 250 mg/L 1) UV K LA
0.3 mL/min J8 A HAE, I B S B9 H R
U(VDJR IR E . i R UVDJ SR S i
ARSI, %8S T A IR PR IL B A

B AR PRIR B B AN S, 3%H 0.5 mol/L NaCl Al
0.5 mol/L H,SO4 IR A TETRAEMREWBOHAT IR, R
PRI A, B 2 mL YSCEE— AR IR T,
UV i Bk

1.6 SLX-D11 #BgHIRIE

3£ E Micro 2 ] 1) b3 1 # 4 (Micro for
TriStar II Plus 2.02 ), FAZSWIM 2L ¢
TR RNALEE R o 5 FH fur =2 ORI FEI A W] R T
AR (NNS—450 B) WL Bt 1 Ji5 W 1 PRI R Th 5
i H 3 Thermo Fisher 72 #] F) 4L 4b ) & 41X
(Nicolet—460 T ykar W B 1if Jo A% JIE IRIARFAE UG, 41489
Fil A 400~4000 cm ™'
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2.1 SLX-D11 S5& %l As 9Lt B i

B AT I 100 UG 388 5 2 o R R PR 5 FH 3 A
R, G0 AR AR O ATUbR i B 5 SO IR i i s [+
IS TER AR Z e Ay, AT S BURE AT IR Z
WA, TFeA “Omim” o D, R 7
SLX-D11 HIHABFFR LK 20— — LI RN B 2L 4%
el iR U18T F1 732 ikt . Wil 1 iR,
5 A AN AR IEAREL, SLX-D11 JLPFEAE B ST
HERUB BT &, SLX-D11 5 U18J F1 732 A ELIFTEHA
REF, AHRER MR HE R T S A R 1A
R LABE 78 56 2 1) SLX-D11, K, SLX-D11 7EIEHK
PRI 7 TR T P AL S ps I i

1.0 7ZSLXDI1 100
RNu18J

_ 0.8 732 180

5 " s

E06F % 160 &

204t H40 =

E (5]

5] B

Q wn
02+ 120

Dry packing Wet packing Swelling
density density rate

B =Rlob AR s A 1 i L

Fig.1 Comparison of swelling properties of three resins

Ik BET 2Bkl 17 =Fofs fig ) FLA M5 B
1 i, SLX-DI11 [ EL R A LA R B 56K 17
AR PR o 35K 1 L 3R T ARANSUA Bl TPk 1) W B 31y
71%, T Ho] A RS R B A7 s R B, XA BT
L E REF AT . SR 1.85 nm, HREKMILL
RIMAFIFLAFAE L, £ SLX-D11 2 —Fid =2 1L
ZE R BB LA L o

®1 =MW ARRFLER S

Table 1 Pore structure information of three resins

Resin BET zuriacc/ Pore Vollillme/ Ayerage pore
(m~g ) (mL-g ) diameter /nm
SLX-D11 5.10 0.020 1.85
U18] 3.25 0.006 30.45
732 2.82 0.003 2.11

2.2 pH EXRHMIMEEERSE

XTI B FAC M IR T &, pH AEXS UV Bt
A FHBW, Hox XU RIR 1 BT HEAT S Th RE
FEMIETEN . T ERIT pH AR XA AR B RE 5
Wiy, 3 PRER 0.02 g(F B i) TRAL B JS i) SLX-D11 B
FEINEIRE IR, AU 20 mL B EWREE N 50 mg/L
ASIE pH A UV, (2R FIRY 24 h, H4G
JEFE RN E UV 9K, 48 pH H S5 = AE 1A,
SERWE 2 Fros. B 2 AL, TR pH (EXT AR
B U(VDFsem th s 2%, pH 7E 3.0~8.0 2 (8], M/l
X UCVI) B B RO At W B B2 7E 30 mg/g DL B, IF
HAE pH Ny 5.0 B F EE SR K. 2 pH<<5.0 I,
PERE I B EbE pH B0 BT, R Dyt
AT, SLX-D11 #HE i 2 bl i 11k, MR
UV RE 18 BB, 5 80UV PR 25 BB
4 pH>5.0 I, WY& S BE pH (AR EFFIfRCDN, ]
AT BTG B8 Ve RN . TR, 5 4R B e # pH
N 5.0.

g./(mg-g™")

0 2 4 6 8 10

pH
B 2 pH {E* SLX-D11 W UCVD)I5Z
Fig. 2 Effect of pH on U(VI) adsorption by SLX-D11

2.3 SLX-D11 #BERIIRMIzN 15

AR B FEE — AN B AR M-PATE R,  FOR
N [] T] LA S BRI B 2 77 25 B . 78 pH BN 5.0, U(VI)
JREWREN 50 mg/L WIZAE T, 25 52U B 1] %t
SLX-D11 M ARM P U(VDFs2m, 2558 3 Bios.
M3 HAT LA HE, SLX-D11 4 i 95 B 5 ot o5 R B
R 1A BT N T 386 K, E 900 min(15 h) s W it ik 3] P47
W P B T AR . AR RIR T 15 h s, MR
D ReHE BIVE AL i DR AR 4R, MR EA S K
AR, Kk 15 h 2 SLX-D11 AR Hc R
B s 18]

I HE— 2 5 12 R e 2 s g2 O Rl
SRR AR, o B Ik s R
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Fig. 3 Effect of time on U(VI) adsorption by SLX-D11

1n(qe - qt) =In 9e — klt (2)
t t 1

Lt )
4 9. kyq;

e ge FIVR PR PTG AOVR PR e (mg/g)s g 9 ¢ IFZIK)
WK (mglg)s ky NHE—REN I ERELG kN
i P SR

wnlEl 4 Frow, I HE— ZORRATE g R
SLX-D11 B AEW I U(VD ISR AT G, RELHE =
HF) AR Ry =0.992) 300 A WOR HE AT, ¢ WA I B
FE AT A e = R sh S A, IR BRI R DAL S R

2.4 SLX-D11 R AERIIR MiSF Rk

WG o 2 1) IT WO R 5 PR ST A e e T A R
SRR F R . FREL 0.02 g(TFE)SLX-DI11 Mg T
BEGRR, IO RIWILE R =W E 1 UVDIER 20
mL(pH=5.0). 7E= I FHR&W 15 h, W5
UVD R EIREE, HRIE UV R IR 5 5 b = A
B, 5w s Bros. B S wIgn, AR IR B o
B UVDHIAAE B SR FE T g ok, U ih i 2K
%8 250 mg/L B, W PR BRI, WY BEAS Bk T AR E
IR SLX-D11 #AE X UV MR B 25 & oA 175.21
mg/g.

K H Langmuir A1 Freundlich B 25305 2517,
TRIT SLX-D11 B 122 38 i xd UV B PRI ATL 2R AT
BRI A 3 R
Pe L P
o Kdn n @

Ing, =InK; +nln p, (©))

1500 2000 2500 3000
t/min

0 500 1000

D
(=]
T
—~
(=5
~
|

ok

1 1 1 1 1 1 1

0 500 1000 1500 2000 2500 3000
t/min

El 4 Bh)E B G Hh2
Fig. 4 Fitting curves of pseudo-first-order kinetic model (a)

and pseudo-second-order kinetic model (b)

200

0 100 200 300 400 500
Py /(mg-L7")

B 5 W RERER SLX-DI11 Wt UVD) 2

Fig. 5 Effect of initial mass concentration on U(VI) adsorption

by SLX-D11

Kbt p WFEIEIER UV R (me/L);
e JI VA OB B (mg/e)s g Kis Kp A1 n NEIR
R Bt i 70 K

PR R LA i 2 i ] 6 s 1B 6 7T
M1, SLX-DIL H fIf Xt UCVI) i W8 BF AT 0 58 44 45
Langmuir "% B 25 IR BRI R? =0.973), & W% Bt 72
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J& T 51 =W, THE RS BRI P A O 181.57
mg/g, SIS 17521 mg/g MZER /N, SLX-DI11
WG 5 HABIR I UV IR REPE RS HL Bt in & 2 Fios.
NG RALG DG 201X 7. D354FD. UA2100",
R HATE T R 2 i D231 AR s Al
WRE, SLX-D11 A4 g5 2 AH L #B I HH 5 e 55 Fr it
Bt BE, IX VAR T SLX-D11 A4 fig 55 K i bb 2 AR A%
Rk 2.

2.5 SLX-D11 #BsHIRBH#IA 15

FREL 443 0.02 g (T &)SLX-D11 B 5 FF¢ S i,
ARSI 20 mL pH 4 5.0, U(V)HIZE R &K E A 50
mg/L (1) UVDIEW, R FCHLE X BRI B I 52m . H
TR RRLE @il T 2 k0%, BRI, 1% S A0 TR B Ak R A
298.15.303.15.308.15 A1 313.15 K Fi#4T, #&3% 15 h,

2.0 (a)

O 1 1

1 1 1 1 1 1
100 150 200 250 300 350
pe/(mg-L™)
& 6 Langmuir 1 Freundlich #5844 i 2

0 50

FA4r e BRI e R 5 ) UVD R IR, sein st
R 7 Fion. MW7 FRATLAE H, 7R d B S
W, BEEIRER TR, SLX-DI1 8 Xt UV
Bz BT, XRUTHEA R T SLX-DI11 4 HE X
U(VD IR . 25 R8s d DL G 5F a8, i ITE
R N RAT R .

T A EAEA RPN AG. AH R AS K
8, W 3 Az, SLX-D11 BHAEXE UV IR 2 B
KRR RE, 72— E BTGRP, THEA R TR
(AT o

2.6 FHEFHIM

AL B AERE T K R RN UGV, T CL L SO5
Fe' KA E LMTFIRE T, Bk, H% TERR
WRER) CUy SO3™  Fe¥ f74E Xt SLX-D11 B fft

501"

45

4.0

Ing,

3.5F

3.0

2.5_ | 1 1 |

Fig. 6 Fitting of Langmuir (a) and Freundlich (b) models for U(VI) adsorption bySLX-D11

2 HIHARIRET UCVD R e EBE ELER

Table 2 Comparison of adsorption performance with reported resins for U(VI)

Resin Functional group Saturated adsorption/(mg-g ") pH Source
201 X7 Seasonal amino 20 1.5-4.0 [9]
D354FD Free amine 25 1.5-4.0 [9]
UA2100 Amino 40 1.5-4.0 [9]
SAPP Amino phosphate 110 - [10]
D231 Seasonal amino 131 2.0-4.0 [18]
TBP Tributyl phosphate 102 - [19]
SLX-DI11 Amide, Amino 175.21 4.0-5.0 This work
&3 MR HE
Table 3 Thermodynamic function value
AH® /(KJmol™)  AS®/(J-mol K™ AG® A mol™)
298.15 K 303.15K 308.15K 313.15K
82.181 277.322 —0.553 —1.848 -3.198 —4.731
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B 7 RSN SLX-D11 WEFH UV

Fig. 7 Effect of temperature on U(VI) adsorption by SLX-D11

UVDFI5EM, SIS Nk 4 FoR. B3R 4 nT AW %R
B, FEE CUIKERIRIN, SLX-D11 # g% UCVI)FIWL
Bt & FTRE%, AOGRHT CURIAAE S SRR
Fo& BB T3, mHmT Cl's Uos* gk
AERCAAVERT, 23 R0 A R Al I 5 5 B S T TR i S
Fasg P B SO W (K48 0, SLX-D11 ¥ fg %t U(VI)
IR AT BT BT, X T SO M UuosT KA G
YER, BEARTRAES UNVDIRIWM,; BEE F* WKE
B4 0, SLX-D11 B AEXE UCVI) IR PR A BE G B
el Fe’'5 NOj R &9 ANt 35 4+ g 1 (¥
B FUE R e TR R BEAK T 0.05 mol/L I,
W B B AN 2 52 BOR R I REM, 3R SLX-D11 #4 Xt
UV B A B m i .

F4 THHETFX SLX-D11 WM UV
Table 4 Effect of interference ions on U(VI) adsorption by
SLX-D11

g/(mgg™")
Ton
0.00 mol/L  0.01 mol/L 0.05 mol/L 0.10 mol/L
cr 46.20 45.12 41.84 37.26
S0~ 46.31 47.78 48.59 50.03
Fe** 46.08 44.51 42.82 41.17

2.7 LSRR

S AL SCISE SLX-D11 #4 AE£E A At rh 2 B
U(VDFIPERE. A 8 HHrTLLE H, Wiy “S”
A, REZAEL RFISAT R HBIER L H] 95
NIREFABV)I A2 i, NG 7 38 & FF iR KE T
T+, 8 SLX-D11 W g B A0 7 9 BRI S 528 4
RERY 0 AR FIE 215 N RAEF (Bed volume,
BV)I, WA EIMA, 27 dh 2 & TP 4r. e,
T 2F L (T AN 55 28 0 SRR L)l 2.26 H21E T 2.

FEBCIR B 260 R, S T2 SR B S AT R =8
RN T2 AR5, HANBERNRME, £ =85BEN
& VS B IR AR R I o 58 — BE HA Fi IR 2 I I
55— E5 B A PR RE Ak B B AT . b4, Thomas
BRI PR A aad i gk, RS MR
R5 =0.993, Thomas HE 1Y & fft 25 54 187.80 mg/g,
Bl TS Lm0 oS B ME . SR, AR T &P,
PRI M N 182,30 mg/g, SERRERIAGTHE AR B
i, FROATLIGLE R HIH

X R a2k W PRV S (28 A R AR IR, FH AR
AT AR, I IR O R U(VD R E=IR B, &
Rl 26 A 9 Fom . HRIAF N 3 BV B,
UV E R &R, U\VD)EEE
WA, IR 28 BV I IR R AR TE B

o Experimental data
Thomas model

0 50 100 150 200 250 300
Bed volumes

[El8 Thomas ERH 5 577 M 2k

Fig. 8 Fitting penetration curves of Thomas model

4

p/(gL™h
[\

O_I Il
D

L Il 1 1 Il
10 15 20 25 30
Bed volumes

B9 A HAE I I PR 1A AR B i 2k

Fig. 9 Desorption curve of exchange column beds

3 SLX-D11 Wkt U(VD)RYHNIE 53 7

3.1 SEM-EDS #3#f
@it SEM-EDS X+ a7 5 H SLX-D11 #H7%
fiE, R 10 fra~. B 10w WL, W B FT
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[25um |
(© (d)
Element w/% x/% Element w/% x/%
C 68.75 73.78 C 64.43 71.09
N 9.10 8.37 N 13.05 12.34
O 22.15 17.85 (0] 19.81 16.41
U 2.71 0.15
CO C
U\l‘k . LA , l/\ o A~ U U U
0 1 2 3 4 1 > 3 i
E/keV E/keV

B 10 SLX-D11 Wt UV)HTJHI SEM {241 EDS i

Fig. 10 SEM images and EDS spectra of SLX-D11: (a) Before adsorption, SEM image; (b) After adsorption, SEM image;

(c) Before adsorption, EDS spectrum; (d) After adsorption, EDS spectrum

SLX-D11 RIHHKE, 455040 VF 2 K/AMHIT AL
B, XA AR B U(VIEHE T 5 2 (35 A7 25

2 ThRe B A 5, Mg s 7 SLX-D11 X}
UVD I B RE F1. BB 10(b) AT ., SLX-D11 % B
U(VI)JE R A3 B RS, I T R RE 9 45
K, XUEHIH UVDUIRAE SLX-DI11 R, F£H
SLX-D11 HAXF UV fE 1. EDS 43#Hr thRE AN
SEM ZEigMvI4, i’ 10c)fxn, WM SLX-D11
RTC AR TEEA C. N O, 1] LUIE BRI i Fk Al o Jik
G yReEE A, AR UCVD) B H IR e 77 s 2nf&] 10(d)
B, WIS I T U JeR g, H U TR R
HIEF] 0.15%, UiIBEIcEM R E D ReE RS UVD)
KA, M UV &I E SLX-D11 L.

3.2 FTIR #7

SLX-D11 B igWFff UVD)FT 5 FTIR #&aipd 11
FiR. WLPHTAT, 3441 cm™' Ab N—H B4E R sh%,
1635 cm ' F1 1593 cm ™' Ab oy C=0 HEI1L difR 3%,
1344 cm ™' 4y C—N BAMZEIRSNIE, R IN K Th
RESE A BB AE o MBS 3441 em ™' 4bF) N—H
ARSI 2 B 3464 cm ' b, FLYE 3424 cm ' b
HIL T SRS AT 1635 cm ™ AT 1593 em ™! Ab

(1) C=0 #1Z fhRSNIEM T F] 1650 cm™' &b, [FIIF
A7 F 1344 cm ' ibi C—N BMAEIRZNIENI L B 1384
cm ' 4k HGETREH FTKSS, K SLX-DI1 XF U(VDIY
IR B 3 B P A 55 A1 11 2 AU R B 2 5 T 1 48
B R TACHAER . (EREECN 1108 om ' A7 E H
LT H[0=U=07""Wii, I UV HE
SLX-D11 #fig E12), #4518 5 SEM-EDS 43 #7 i 1545
WA

Before adsorption

3441
~—
i 271384 108
> After adsorption 1650

3464 3424
Il

1 1 1 1 1

4000 3500 3000 2500 2000 1500 1000 500
Wavenumber/cm™
B 11 SLX-D11 W UVI)HTJE FIZL AN
Fig. 11 FTIR spectra of SLX-D11 before and after U(VI)

adsorption
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4 g

1) fEEE T SLX-D11 M AE#ME4 0.02 g. pH
9 5.0 UV B B E N 250 mg/L HI46HE T UM 15 h,
LA R B EETA 175.21 mg/g. SLX-D11 B AEX U(VI)
(R IR B2 i B S A T A% e O R ML AR AR AT TR T2
(1) T UCVDBAR

2) WIS AT A HE sl 1AM Langmuir
iR H AG® <0, W] SLX-D11 #A5xF UV BT
& BRI F 2 A EAE G 551 2R RS A2

3) SIS M4 “S” M, ML
2.26, BT 2, TN HFEH T RN T2 A
Gio KESEES FTAS AN S BN 182.30 mg/g, HEES
SEG 1) VLRI B S AT

4) BET. SEM-EDS. FTIR %5 %ML #r & W,
SLX-D11 B 52 #i A Jlig B A B ORI b 3R T AR AT
AR, 0T UCVI) AR B 2 222 W i 2 T ) 2 B
HamEes R AR, AR UGV ER AR .

PG, SLX-D11 &1 22 bt A A 43 85 [l /K
e UVD B RE, BAAWR &R, & AR,
EREE R R A, HBUE TSR K UVD I [E]
W, HA—E MRS
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Preparation of amino functionalized acrylic resins and
adsorption of U(VI])

LIU Fu-ping', HUA Rong', LIU Heng?, ZHANG Yu', ZHANG Feng', HE Fei-fan', FENG Yu', GUO Zheng-yuan'

(1. State Key Laboratory of Nuclear Resources and Environment,
East China University of Technology, Nanchang 330013, China;
2. Sunresin New Materials Co., Ltd., Xi’an 710000, China)

Abstract: A new type of ion exchange resins SLX-DI11 was prepared by modification of acrylic polymer with
diethylenetriamine and methylation of chloromethane. The effects of pH, initial mass concentration of U(VI), adsorption
time, temperature and other factors on its adsorption efficiency were investigated by static batch experiments.BET,
SEM-EDS and FTIR were used to characterize the resins before and after adsorption. The results show that the saturated
adsorption capacity reaches 175.21 mg/g when resins dosage is 0.02 g, pH is 5.0, mass concentration of U(VI) is 250
mg/L and adsorption time is 15 h. The adsorption behavior can be precisely described by the pseudo-second-orderkinetic
model and Langmuir isothermal model. In addition, the adsorption is a spontaneous endothermic process, and
temperature rise is beneficial to adsorption of U(VI) by SLX-D1lresins. Under the condition that the mass concentration
of U(VI) is 250 mg/L and the flow rate is 0.3 mL/min, the adsorption reaches saturation when the flow volume reaches
215 bed volumes. The mixed solution of 0.5 mol/L NaCl and 0.5 mol/L H,SO, is selected as desorption solution. At the
same flow rate, the desorption solution of 28 bed volumes can completely desorbed U(VI) on the column bed. So, as a
adsorption material for separating and recovering U(VI) from the wastewater, SLX-D11 ion exchange resins has the
characteristics of large adsorption capacity, high enrichment ratio and high selectivity. It is applicable to the recovery of
U(VI) from environmental wastewater and has certain application prospects.
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