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Fig. 2 The reaction of chelation in alkali
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Table 1  Adsorption properties of organic boron chelating resins
W B A 24 i W B T RE Ak HHARE M MR/ (mmol g ™) S S0k
Amberlite IRA —743 NMDG PS s 1.30 (31-32)
XSC 700 NMDG PS s 1.27 (39 -40]
D564 NMDG PS N 1. 54 (4]
D403 NMDG PS s 0.88 (4]
Diaion CRB - 02 NMDG PS s 0. 69 (4]
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Dowex 2x8 Methyletha PS S 3.40 Les]
GMA - TRIM - NMDG NMDG GMA - TRIM N 1.15 [46]
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PS - DVB - GMA - HEP PS - DVB - GMA HEP s 3.28 [30]
PS - DVB - NVF - glycidol PS - DVB - NV glycidol TN 2.9-4.0 [30]
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Table 2  Adsorption properties of organic boron chelating membrane
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CMPSF — GAMA GAMA CMPSF B 2. 00 1571
GMA -t - NMDG NMDG GMA -t s 3.20 (9]

S E LGN R LG, 7 T B R
BREAA LRI P A s v L 3 T AR B9 AT, 3 o 4 ol
B R AR TSR 1 R Wi B R A 97 i,
2 M BRSPS 4 e i i R AR A AR
HAY R AR, W RCR R AR L BAFAE R TS
DEAGIIRR o fe 28RO B B A A P 8 v i Al
(S U7 A 3 ) 2 i S 16 R B T
FH R0V B S0 38 1

LRSI, A LI B4 b 45 LU 1~ K
IR F AR M IR R H A7
NAEPT ORI R BLAT 2 LR A
FIMZEH , REHT R BOR . 78 RMAF R IR W o
TR RE 8 B AE BF 5 R, Wk )
0. 84 mmol/g, HAUMMEREFUF I REMSIRINLH] o

3 AHL—ICHLZR AL R A4

I UATE B e e ik 7 1 e 4 LA TT ML A
VR SRR 1 3 A FL—TE ML 2% TR S 5 % g 1 A
GEBA N 22 L R HILEE S5 BILES A W B A L2
. Kocakerim %" Wt 7K b R 11 48 T3 M s b Xt
RN T R R S R KR LR S
5L 5 MR Y B R BN, DUTT IS 243 B B 1.
WEIE & B, 36 M A b oK A% R 19 I Bt 2k o
42.5 wi% , 5 G 8 I T I S s e Bt et Bl 2
WA, Tural 261 @K AERR 2 NB15 ) 9 — A
ferk SRS NMDG #E17iE iz G IR—8ER &
WL HEYE v - Fe, O, — Si0, — NMDG, fiE [A] i X}



Fa4 AR , 55 - B BT AR5 2 87
R VAR T4 BRI I 55 A~ W R, W B 3 i ik RESEAACRTET ,  L T — i — AR ik i 22 2 L W

B 92% ., MR A A T A A8 P g ke A A o
# 1 NMDG - C,7E 2. 5 mg/L BB H 2547 0 B
W, 24 T W RRFE [a]  pHL 3 R ) 4y vk
Xt W RS (R s i), FEEAT T W B 2 2 R
OB BRI FH B S 4 T e I BT A
Wz fif i 224 0. 018 8 mmol/g, AN M. 5 ghit,
120 min {5 {85 5 BEF-7 , I FLVS R A IR
JE/NF 0.3 mg/L, iA SR K AR vE ) B2 B0
(0.5 mg/L) . W ks o s 1. 342 meg/L 1) KCI
VSRR AR T B R LR , & B NMDG - C {75 /]
AkSefdi .

ISR - (2,3 - HENR)
=S RELE (GPTMS) 5 NMDG J3 i 15 %) 4 FH
e SO R e A IR, i B 03 A SRR — 4R 1k

GRE. 45 REY, 2B AR ETE 280 CLIT A
AR AFR e M, B & 1,54 mmol/g,
Zoask 8 YR W Bk I A 406 A0 J %) WA o 4TS R
90% , BAT RAF AL AR e P . 5K o S BR A 7
FEA L - TCHLZATINES & W B AR ) 25 14 T
7%, L NMDG F1 GPTMS 50k}, i i3 JF 36 52 i &
BCATR 1 - [N - 3L - D - #ipine st ] -2 - 5%
H-NRENHE - =PRI (W) o ARy
FE A il ARV TR R A SR, i
LA WA WL—TCHL AT B AR . 2= 9k ek
TE AR , SCR s 5 W, e BHREREFE 30 °C i
XTI R 1 e R W B K 190 mmol/g, 2K A
ML—TCHLZ% Ak B W B Rk 1 1 i XoF BE n 5 3 Jor
No

K3 APL—IOHLI A AR

Table 3  Adsorption properties of organic — inorganic hybrid boron resins
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Research Progress of Adsorbent Materials for Boron Removal

LIN Chuang-hui', CHEN Zi-shang', LIANG Xiao-ping', YAO Xiao', WANG Huang-ying',
LIU Zhi-feng’, ZHU Yun-peng’

(1. State Key Laboratory of Separation Membranes and Membrane Processes ,School of Materials Science and
Engineering , Tianjin Polytechnic University, Tianjin 300387, China; 2. School of Materials Science and
Engineering , Tianjin City Construction University, Tianjin ,300387, China; 3. College of Mechanical
Engineering , Qinghai University, Xining ,810016,China)

Abstract ; Boride is widely used due to its light weight, flame retardant, heat resistance, high hardness and
wear resistance. However, the current shortage of domestic boron products led to imports as high as 70% . With
the development of salt lake and seawater industry in China, the extraction technology of boron resources of a-
queous solution has gradually become a research hotspot. The research status and development trend of inorgan-
ic boron adsorption materials, organic boron adsorbent materials and organic-inorganic hybrid boron adsorption
materials are reviewed in this paper. The organic chelating resin and chelating membrane boron adsorption ma-
terials were specially compared in detail. It should be a reference for the application selection of the boron ad-
sorbing material in the technical development of the salt lake and seawater boron resource industry.

Key words : Boron resources; Boron adsorption materials; Chelating resin; Chelating membrane



