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Abstract: The adsorbent Hg Nb,, Os5o-8H,0 was obtained through extracting Rb" from Rbg Nb,, Oso in the 10 mol/L HNO;
solution, the K" exchange capacity of Hg Nby, Ose-8H,0O was studied, and samples were characterized with XRD and SEM,

respectively. The results indicate that the structure of Hg Nb,; Oso8H,0 is similar with that of Rbg Nby, Osg, and the saturated

adsorption capacities of Na” and K for HgNby, Ose-8H,0 are close to the theoretical value of 2.55 mmol/g, suggesting that
the adsorbent Hg Nby, Oso-8H,0 has a higher affinity for Na" and K. Hg Nb,, Os,-8H,0 shows markedly high selectivity for

the adsorption of K within the pH range from 2 to 8, but separation factor decreases with the increase of pH value, and re-

used Hg Nb,, Oso-8H,0 still exhibits markedly high selectivity for the adsorption of K.

Key words: adsorbent; RbgNb,, Oso; Na'; K'; ion exchange

A AN (99.99%) T Tz T £ i L RGN
PRy G4, AL EN T B IE T KR Al ATl ke
wasIA K, ORI B S N 2R, T
Na' K2 55+ 43 ML, Na'™ L K% 43 8 3k T
M. FFHE AL A ALK IR R I 25 5%, R
A5, 2G5 T EE i AN R SR, SR AE S
PRz il B AN TRt 2 = AR P B, B 4%
(AL Al BEARMEIR B oK, R T2 REFER , IR
%, TR HYCIE 2 L A BOE S E, kA

KFEHEE: 2012-08-29; f&EIHHE: 2012-10-16
BEETH: KA RZ L4 (09tgkw-12)

15, T RN BAR o DA B A S AL .
MEZT, JTeHLE 24050 B B i g e
P AT A ) P A A v R o e Y
TCHLES -0 o3 ARE, AT A 3500 B e v BE - A AE 1Y
FrE e 7P, 23 T AMTA 12 K0, Chitrakar 250
I PRACIE Lij 6 Mn; 6 O4 345 MnO,:0.5H,0 B ¥
A, % B i AR B 5 A R R
(5.3 mmol/g) , A A &5t A iE K Fh P2 B B8 . & K
AR E ALY Tt LiT s Ta s k8, J&

EEREAN: £ M (1958—) , B, TIRA, #HZ, wange88@163.com.



2013 42 J M, S BT RSOR N HeNbyOso 8H,0 B B AR ©39-

HTEFHEAYS LR mMALE, LT
Li“ERIE A, RT LiERAE PRI
AL NI Li"BA 10428807, X Lit R T4 m ik
FET R, AR A B T AT T K
Li (3R BUR Li'faifk. SR, XF Na' K’ Al Na'
AR/ NT KT, TR AN B 0 SR FF 1 AR 7 40 120
K 2o, s g ot KA B m ki s 1
i, SER AR RO O KRRk, RPE 19 g
60 AEARAMNTHLE M T Rbg Nby, Oso, X HL5F AL,
ZRAT T Yang SO0 HAR A 8 7 sc e
FUER , WS TIEAER) pH JEREIA , X FPICHLA R
MR SR X A ] P i 4 T 25— ELA AN ] g W B o, (HLI
AR E B T B A TSR

AHFFEETHF Na® KA, SR i A A A
%ifﬂif‘/ﬂdr Rb8 Nb22 OS‘% ﬂiﬁﬁﬁ%ﬁ% RbSNb22OS9 s
Tl 7528 F 0 UM 7] Hg Nby, Oso-8HL0, 20 5I1R A X
SIEATEH (XRD) A4+ B 35E (SEM) XA i
ERIEATFRAE , Al B B SEER %8 Hg Nby, Oser
8H,O X Na'fl KWWt 1l, BT, Na' . K'\
R BB ISR

1 3£ I§

1.1 IREFIH &

RbsNbyn Ose 1Y il % : ¥ 04803 g Rb,CO;
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(2)

2 HER5ITE

2.1 RbsNb:: Os#1 H;Nb2 Os-8 H.O HIRAE

& 1 MJ5E Rb,COs5.NbyOs UKL 4 2 11 (M)
I H) TRE 1 RbyCOs Al NbyOs 7EAS [RITEREE R K be
FEG Y XRD &l

T

O ol A
Lo A.L —h
1700 .l ~
T, 0; 0
Rb,CO, Lk N )

5 10 15 20 25 30 35 40 45 50

260/(°)

B 1 Nb,Os.Rb,CO; AR ARERERELE 8 h M
RbsNb,,05 B XRD Eitt
Fig.1 XRD patterns of Nb,Os, Rb,CO3 and RbgNb,,0s5 at
different calcination temperatures for 8 h
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Fig. 2 XRD patterns of RbsszzOsg and HsszzOsg’sto

(a) RngbzzOsg

3 RbsNb22059 *u Hng22059-8H20 E"J SEM @

Fig. 3 SEM images of the samples RbgNb,,059 and
HsszzOsg‘sto
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AEHEAREEE H28% F1

T HFIRHEIRL (H;0) §NbayOse TS A HH I 0 B
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HgNb,0s9-8H,0 X Na'Fl K HA 40 5 i 3 A
23 HEWMEH

PRI B 58 AR BRI R/ NIE T RAE HgND,Os0-8H0
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F12 mmol/L MIRAW (n (Na*) : n(K") =1),pH ¥y
JE 17181 NaOH Al KOH f{# NaCl il KCl 3L,
Kq RAEBARAY Na Fl KW N HRAR9, KL, Ky {8
AR /IN AT LS e R B2 Y ASAE 2 AP, K
AT AT ICHLES 7 B0 A B -0 PR S5, 45 A ]k
Pl AR5 HsNbyOsor8H,O AR AL ESINE FIRTR &
PR Na il K BL R 500 2% 1.
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Tab.1 Na'and K* distribution coefficient K, for
the samples of HgNb,,059°8H,0

" e EERE(K)/(mL-g)  AEE RS
FEdh W L
Na* K* () W pH
TH 00 A 140 4170 30 2.63
TH 1000 A 170 9 580 56 2.50
TH 1100 A 120 6 450 54 2.72
TH 1200 A 200 7790 39 221
TH 800 B 200 1700 8 6.89
TH 1000 B 170 2260 13 7.20
TH 1100 B 160 1 600 10 7.75
TH 1200 B 180 4270 24 6.03

. U A *h NaOH H1 KOH WAy 6.5 mmol/L;
7 B " NaOH F1 KOH HI¥IHHHE A 9.5 mmol/L.

H12¢ 1 "I, 76 pH o8 2 ~ 8 ISERIN, K 43R
FBCEEIE K T Na 1Y, B FAEAE 5 HgNbyOso-8H,0
X KTER T SR, HSEEE. AT
HIFEAE HgNb,yOs9-8H,0 XF Na' il K A4 ICHR | #
K1 Na'" 43Pt R B0 UM R o . 43
BOBK, EF ] HgNb,yyOsor8H,0 K KAl e 43
. 455 XRD EAELER, HeNDy,Osor8H,0O HYLE FhJE
Bt o L R 8 I T 15, Ui HH HgNbyOso-8H,O 11
VEREIE 5 A, SR 6, 45 SRR, A AT KT
B, 5OTREONE, 5% pH &0 T 5 B % o
HIEL, 748 pH I, 20 2 UBCH 8 I REAIR. 3 10
HgNby,0s9-8H,0 Xt K B/R T #m Bk £ , iX 7T AE
JEH T B F0 HeNbuOsor8H,0 HAT 5 KB 12424
MFLAR , Kl g s 2 , Na v L [ s 3h, A
Rt wi ke e, Wik, B 70 HgNbypOser8H,0
X KRR T8 IR
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Fig.4 Adsorbent equilibrium cure of the adsorbent
HgNb,,059-8H,0 for K*
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Tab.2 Effect of recycling times of the adsorbent
HgNb,,05'8H,0 on the removal of K*

o ' VIR Kt '%Wﬁ‘ig?ﬁ I? KRR
He g/ (mmol-L™") HeRE/ (mmol-L™")
1 1 0.12 88
2 1 0.07 93
1 0.11 89

26 WMEKHER

#£ 3 IR E ST RO K ERRRE
Wi H 2 AT, PR BT B A S AR AR T, TR fE 541
HgNbyOso8H,O X K HATI Y BR %, i Sk

AV BE I T, S R R R R A, ot
AR K. £ A 0.94 mmol/L KCI fY 50 mmol/L
NaCl W, KT EBRAN 91.5%, A1, 7654
0.095 mmol/L KCI #J 1 000 mmol/L NaCl ¥+, K"
M RERRAN 47.4%, KERRBFER. X—E450%
B, vk B A SR O it KR 5B R,
Bt 71 HsNbyOsor8HL0 X K HAT 55 i e 5.

x3 FREKRESLHHME KRR

Tab. 3 Effect of different kinds of sodium chloride solu-
tions on the removal of minor amounts K*

Na' W5/ WIRER K WHHEER K K%
(mmol'L™") ¥/ (mmol-L™")  ¥JE/(mmol-L™") FRE/%
50 0.94 0.08 91.5 2.02
500 0.94 0.32 66.0 1.89
1 000 0.92 0.38 58.7 1.77
1 000 0.46 0.24 47.8 1.82
1 000 0.095 0.05 47.4 1.76

e RSG50 mg; A S mL.
3 & it

(1) Lk Rb,COs Fl NbyOs ylsfeh, SR FH g ik [T AH
TG T RbgNbyOso, FRUESE 748X B 85 HAT 8 g
e £ PE 0 W B R HeNby»Oso8H,0 , He i 7 55
RbgNb;Oso FHF].

(2) s e FEXT W B 7] HsNb»nOso8H,O 45 it i
SRR, TER s I e FL 4 R FE . 4 pH 7
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03 T R A (K) 5 53 1 A (o) B R e T E Y T
MK, 5 pH AR LA .
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