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) Vector—22 ( Bruker )
( ICP-AES HFS-5000D RF SPEX1702/04 R456
).
2.2
2.2.1 GMA-TRIM
GMA GMA-TRIM 1
(8].
2.2.2 GMA-TRIM
100 mL 0.5 g GMA-TRIM
MG( 1) 10~20 mL N, N- (DMF) 40°C 24h
80°C 14 h.
60°C 48 h
2.3
2.4
241
50 mL 0.05¢g 10 mL ( 2 pH 5.06)
30°C 48h.  ICP-AES ( B K*, Na', Mg*, Ca®,
Li%)
lcm 20 cm
0.5 mL/min 3 30 mL
60°C 48 h 10 mL 1.0 mol/L
30°C 14 h ICP-AES
48 h 0.05g 5 mL 7.5 mL
180°C 4 h 100 mL
ge(mmol/g)=(Co—C¢)V/10.81m C GCe
(mglL) Vv (L) m (9).
=CVdl[(Co—Ce) V]x100% (mb) G (mg/L).
242
100 mL 059 50 mL 30°C
150 r/min 1mL 100 mL ICP-AES
G-
3

3.1
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[
[10]
(MG) P1-P6
1
cH OH H, OH H OHOH
¥w NH— CH2 é; c— 9 q;ﬂ:H OH —> CH CH CHZ N—CH, e ¢ ¢ CHOH
H OHH H HOOHH H
Poly(GMA co-TRIM) MG Resin
1
Tablel Poly(GMA-co-TRIM)sand resins
Polymer matrix (0.5 g) GMA in monomer (mol%) Monomer? : Porogen? () MG (g) Resin
P1 46 1:2 11 M1
P2 72 11 1.7 M2
P3 72 1:2 1.7 M3
P4 72 1:3 1.7 M4
P5 79 1:2 1.9 M5
P6 84 1:2 2.1 M6
Note: 1) The mixture of GMA and TRIM  2) 2—octanone.
3.2
a 2 83 :
© 2996 997,909 850 cm*
M ( a). MG P6
g " (2996 cm™ )
. 2 R (997, 909 850 cmt ) M6 1088 cm*
L 1 L 1 L 1 L 1 L 1 L 1 ( b) C_OH
2000 1800 1600 1400 1200 1000 800
Wavenumber (cm™) C-0 P6
1 Pé(a), M6(b) M6(O) MG . M6 1361
&, C = [11] 1
Fig.1 FT-IR spectra of P6(a), M6(b) and cem(vSg0) ", 968 cm (vgo) ) ¢ 9
boron-loaded M6(c) B-O (®
3.3
M6
1.0 mol/L
2.
. 0.05¢g 100 mL
Mg, ca&, K*, Li*, B® 0 Na' 0.164 mg/L.
Mg®, K*, Li*, ca*, Na'

Bicak [912

0.16 mol/L Ca**
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0.18 mol/L Mg* 0.95 1.1 mmol/g 0.14
mol/L C&*, Mg** 0.2 mmol/g. ca®, Mg**

« 3.
2
Table2 Concentrations of dominating elementsin solutions (mg/L)
Solution B Mg Ca Na K Li
Brine 266 110x10° 8.87x10° 157x10°  1.10x10° 116
Brine after adsorption? 236 1.05x10°  7.16x10°  1.43x10°  9.88x10? 114
Eluate” 30 0 0 36 0 0
Elution (%) 100 — — — — —
Note: 1) Adsorption conditions: M6 0.05 g, brine 10 mL, pH 5.06, 30°C, 48 h, 150 r/min;
2) Desorption conditions: 1.0 mol/mL HCl 10 mL, 30°C, 14 h, 150 r/min.
3
Table3 Concentrations of dominating elementsin rinsing solutions (mg/L)
Rinsing solution (mL) B Mg Ca Na K Li
1~10 6.51 1.31x10° 215 35.2 28 2,01
11~20 0.186 15.2 4.8 211 1.25 0.0161
21~30 0 0 0 0 0 0
Note: Rinsing boron-loaded M6 by pure water with a 0.5 mL/min flow velocity.
3.4
GMA
GMA GMA MG
3 GMA
2
. GMA 84% M6
0.6 mmol/g. (pH 5.06)
[13] pH
pH
T o7 B 08

Q ©

E 0.6 Resin 0.05 g respectively, brine 10 mL, E

= pH 5.06, 30°C, 48 h, 150 r/min = 06

o o

> -

£ 05 2 .

© & ]

Q o 04+ [ ]

< IS

© 04 o

§ g Resin 0.05 g respectively, brine 10 mL,

.g g o02- pH 5.06, 30°C, 48 h, 150 r/min

2 03 g

5 :

C% 0.2 | . | . | . | . g 0.0 . ] L | . | L 1 1

40 50 60 70 80 90 0.5 1.0 1.5 2.0 25 3.0 35
GMA molar fraction (%) Porogen:monomer (volume ratio)
2 GMA-TRIM GMA 3

Fig.2 Effect of the molar fraction of GMA in Poly(GMA-co-
TRIMSs) on the uptake capacity of boron

on the uptake capacity of boron

Fig.3 Effect of ratio of porogen to monomer
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3.5
351

10 min
1h.
\’a 0.8 5
g Exp. Model 7
£ 4r m - F(X)=-In(1-X) P
- F(X)=-In(@-x3 -~
; 0.6 - A A N i (9=-In( /)/,,
Z A/‘ | -
g —
© / ) X 2
o A M6 0.05 g, brine 50 mL, L L
L 04 pH 5.06, 30°C, 150 r/min.
8 1L
o
= L
s 0
B 02 AN A T I T AN N T ) AN SO SO SN N N ST SO NS N 1 I | | | L |
@ 0.0 05 1.0 15 2.0 25 3.0 35 4.0 45 5.0 55 0.0 0.2 0.4 0.6 0.8 1.0
Time (h) Time (h)
4 M6 30°C 5 M6 ISV

Fig.4 The kinetics of batchwise adsorption of boron on M6

Fig.5 Kinetic behavior of M6 based on ISV model

352
: Fick (1sv)i*
(ucw)®. 4 5 5
1SV UC™M
M6 1lh
1lh M6
F(X) 4 r? 4
5 1SV 0.99345. M6
4
Table4 Kinetic models and evaluation
Method Model? Rate-determining step r’
ISV —In(1-X%)~t Particle diffusion 0.99845
1SV —In(1-X)~t Film diffusion 0.98793
ucm X~t Liquid film 0.81150
ucMm 3-3(1-X) 722X~ Reacted layer 0.97587
UcM 1(1-X)"3~t Chemical reaction 0.94102
Note 1) X=qi/d.., 0 and ¢, are the uptake capacities of boron on aresin at timet and t- oo, respectively (mmol/g).
4
Q) GMA-TRIM

GMA

GMA
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Synthesis of a Novel Boron-specific Chelating Resin and
Its Adsorption to Boron from Salt Lake Brine

WANG Li-na, QI Teo, LI Hui-quan, ZHANGYi

(Lab. Green Process & Eng., Inst. Process Eng., CAS, Beijing 100080, China)

Abstract: A novel boron-specific chelating resin was synthesized by the functionalization of poly(glycidyl
methacrylate-co-trimethylolpropane trimethacrylate) [poly(GMA-co-TRIM)] with N-methyl-D-glucamine. The
structures of polymer matrix, resin, and boron-loaded resin were confirmed by infrared spectroscopy. The behavior
of the resulting resin in adsorption of boron from salt lake brine was investigated. The results show that the
properties of polymer matrixes especially the GMA molar fraction in polymers have strong impact on the uptake
capacity of boron. The resin exhibits high selectivity, large uptake capacity and high adsorption rate towards boron in
salt lake brine. The maximum uptake capacity of boron reaches 0.6 mmol/g. Boron can be eluted thoroughly from
the resin by 1.0 mol/L hydrochloric acid. The adsorption kineticsis well explained by a particle diffusion model.

K ey words: boron-specific chelating resin; functionalization; salt |ake brine; adsorption



