pooo

http:// www. cqVvip.

C

(0]

Vol. 19, No. 2
Feb.,2003

>
)

m X #H k¥ ¥
2

200 A CHINESE JOURNAL OF INORGANIC CHEMISTRY

AR EINE M R AR B M FLIEE AL EY
(NasTisSis010) & B B G5 HAFRAE

F K* M ¥ REIL
(FERFHEETHALRK 201 £, F  100084)
Wt VAR - KA R A — R B R BRI FLIE S LA W NauTiaSis0000 £ XRD.SEM . TEM . X- 258 447 %
T BEGEHIT TR, BEFBIEN: P, a=b=7.8110A.c=11.9735A . a = B= y=90° L S Y RE S 475 Al &
H, 4l EA BT R Ti-0 ANEEEM Si-0 WEE, FLES WY FRB TN T REAL, HRER LAY Y S, 8 FH
R K 200m; R T NaTiSih0e HeFREN BB EHUREEAD pH EEAKKREEE.

KEiA:
SRS

BRI - KAREHE
0611. 6 0612.4

BEEAER A

MNEBHEBR PB4 Cs MBEAREZE L4
BT, (B RIE R RSN, RHBMEAN TP
BRER— ARG -, 2000 FLHR Cs
MR SR N 6.59 x107Bq, I HEEEB T &E
WAER, CsWMAEREBR M, W KEBHH
YCs MIFFTE, MR R—MFEMEL, YRR
MURELE,

ENEFRBER, THIAHFEHNECER
HEEMLEETRIZHFANEENFBRZ —, B
MER-REHENE FHEN, EFEXE.
H.B& xESERH#TTRKENHR, FRET
RREFHR !, AN B—FMEFHRAKILELEH
5 Y NaTiaSis010, BIERME . P RBEEB RS,
Xf Cs* AR E B,

1 RBESH
1.1 XFFH

X %P7k A B A2 B & RTF-170 & X
TN X FERAT S R A H 4 H % Rigaku
D/max-RB BfFHHX, CuKe 555, A=0.154nm, A
BREBEE, BRI 207 5°~900HEN, BE
40kV, BB 120mA, AHARBHHFAXITEST

W B 351.2002-08-23, 4 0 # B #: 2002-10-21,
LEKFMLEOL XEELEFHRL R HH A (No. 199938),
* B IMBEE A . E-mail: yuboOO@ mails. tsinghua. edu. cn

BT 8, %274 . MEBRA RSB Rk,

303 SEERM

¥ BFIWAE SEM 287X i B 24 JEOL JXA-840
HJ Scanning Electron Microscope, .4+ ### % 10nm;
5T B8 TEM 7047 68 1 B 4 H-600 % 1 68 7 2 i
B; TGA-DTA 247k F§ % E Thermal Analysis 2\ 7
SDT2960 £, MEBKMMN, REUE 0. 1pg; Raman
4+ 87k B B &= Breker RFS100 %! 37 & % % {4 # 47
A, PR 0. 15em ™', FLIEZ M HTR A ASAP-
2010 B (RE) RN, BRESHTAUE, W
R B - B SEIRAR . B B4R SR 18 BET XA,
FH 5.5 B & (Single condensation point p/ po=0.979)
ERBILER HFREHEWELEH, AALAR
4V/A(V RILEM, AN BETREH) iHEFHA
%2 (average pore diameter) o 74 i 52 0 2 4 4l i
o
1.2 HREB

NaiTiaSi3010 & B B 7 B 5E B 3 F K & R
R KMEME AR . SRR
& NaOH KB B FRHE R, Wi BRBE K —F
Bl fEERILIE S IHRABIIRE Y, RE
RS WEBWME NaOH KEB P, BIAE
B B EEBIERUAZHEAFTHIREEF, &
BT #T KRR, 5308 E &9 58 R ER A



http://www.cqvip.com

=120 - x M o

pooo

http:// www.cgVvip.comnm

¥ ¥ W ERLE S

EBEFRER, BOEEERBERRT,
1.3 BFXMLBMESERY

# 0. 1g NauTisSis010 3Z 7 % A S0mL 4 JE AR
&, 1A 100ppm B CsNO; ¥ 30mL, ZHRIBE N
R, ARGHBRGWX, m/aHRFREEE
(AAS)ME Cs B FIRE, THESRAY K, itEA
itjylsl:

(C.-C) VvV
Kd— C XW

Co: JRIAVE W M B T B (ppm)
C: VBB HETIRE (ppm)
V: WA (mL)
W: X®FNER(g)

2 GRS

2.1 HE4EH

Wit X WS ICP M E, HRPHAE
TENEERESEDH A 0, 31.8% ; Na,
17.1%; Si, 15.2%; Ti, 35.9% ., B8HAFERRN:
NaiTisSi:000 HEWIFHMEN: 0, 30.3%; Na,
17.4%: Si, 15.9%;Ti, 36.3% #&F Ti & BT
ERTHRERAP TI(SI/Ti=65) IEE, XEHT
Na:TiSi:00 R P TI B 5 T BREW,
2.2 HMRIE

B 1 2 NaTisSi:00 HEGR B XRD AT 5T E, 3
X1 26 7E 0° ~ 90°, TEFIH# XM 87 5T 1% H 100,
002, 113, 220, 300, 310, 410, 430, 434, TE{RMEN
B A BRI AT g, BILESMLE Y RS RFE,
BIRUEXTRL (100) dhill, SIRSEAE MEKFHE
NZRePFIEEST, KREFHEMNE L iR,

HWE T 2527 MET R, HPREMERNNTH S
#2048 >, WBBIMBIES £ Ka2 431, A o

6000
5000+
40004
8 |
3000{ |
|
2000+
1000 1
() N . v —
10 20 30 40 S50 60 70 80

28/(°)

B 1 NaTiSi00 B XRD fi7 5 H
Fig. 1 X-ray diffraction pattern of NasTisSi;010
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Table 1 Experimental Conditions and Crystalline Data

formula NasTi:51;01
28 0° ~90°
A 0. 154nm
a=b 7.8110A
c 11.93754
a=f8=7y 90°
Z 4
space group P4,(No. 132)
reflections collected 2527
observed reflections (1> 2a(1)) 2048( R... =0. 0000)
R 0.041
Rt 0.142
goodness of fit on F? 0. 969
METARRIAN 1R - 1R
R.= RS =
2 1Rl 2Rl

+{2 NaTiSih0, &K
Table 2 Bond Lengths of Na,TiSi:0:0(4)

Na(1)-0(1) 2.418(5) Na(1)-0(4) 3.030(5)
Na(1)-O(al)  2.769(1) Na(2)-0(1) 2.78(2)
Na(2)-0(a2) 3.04(2) Na(2)-0(a2) 3.17(4)
Na(2)-0(al)  2.79(2) Ti(1)-0(2) 2. 109(5)
Ti(1)-0(2) 2.030(6) Ti(1)-0(2) 1.878(3)
Ti(1)-0(1) 1.998(4) Si(1)-0(1) 1.631(4)

F3 NaTiSi0. 8%
Table 3 Bond Angles of Na,TisSi>0:0(°)

0-Ti(1)-0 87.6(3) 0-Ti(1)-0 170.5(3)
0-Sil-0 108. 4(3) Ti-0(1)-Si 125.2(3)
Ti-0(1)-Si 96. 4(3) Ti-0(4)-Ti 180(4)

BT Sl KFed(OH) 4 (AsQ.) s R, ER&—F
FEERENSTH. CRTNFRE. FHEH
P4ym, &M H FeOs /NIRRT AsO, MU 14 M H %
BHRM=4MKILE, fLEH As \EEH Fe
AT H BN TTH R, Bl R PHmdE
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Fig. 2 Structure of Ti-O cluster of tetrameric unit
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T
x4 BHHK BET WREA, L5, FHAL
MRS HEE. ARITURHHELEFRRHY

thREA, H5 121.0375m?* - ¢!y BFEEBENE
Average pore diameter R IE AR 4V/ AV HILE
R, A% BET RER) 8 i kay, BIBTE /P
%, E5HBREESINILERDME —ENK S
(LE4), XRAMMILBE, RER A K, LE
B VegX, mEMR, TLLERAR, STEFEM
B BB < 10nm) (EPAT 2 MO S
HALBERX FEARMER, FHEAZEERS A
HEKRTFHLE,

B3 REGBARM - BRERSE, HRHESFE
KPR BRAMA © REFRE LEER, Bl
WAL R AR EREH L, X
HAILERAERTHTHT BAREY S TEAR
TH] B % B o 458 i B 5 20 o, TR S 5600 50 FH B pih 2 AH X
EHRER SRR, 55 IR M 2 50 B H i 25 %5
XL R EDERERAR,

300

—— adsorption
—@— desorption

[
h
<

volume adsorbed / (cm - g™) STP
vy
S

50

0 L 4 n
0.00 0.20 0.40 0.60 0.80 1.00
relative pressure (p / po)

B3 NaTieSisOw BRM - Bif iR L
Fig. 3 Absorption and desorption isotherms of NasTisSi;O10
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Table 4 BET Surface Area, Total Pore Volume, Average Pore Diameter and Pore Diameter Distribution of the Sample

sample BET surface area/{m” - g™') total pore volume/{cm’  g~') average pore diameter/nm most probable diameter/nm

Na.Ti«Si3010 121. 0375

0. 265397

8.7 15 ~30
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Fig.4 dV/dlog( D) desorption pore volume plot
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Fig. 5 Raman spectrum of NasTi:Si50,0
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F 4 » 9%

6 NaiTi,Si;010 # SEM fH J5
Fig. 6 SEM photograph of NaiTisSi;010
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B 7 NaTiSi;00 # TEM B8 5
Fig. 7 TEM photograph of NasTisSi:010
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Table 5 Evaluations of Chemical Stability
test solution 20C 40C 60°C 80C

deionized water NST NST NST NST

acetic acid NST NST anatase + NST anatase

imol « L~ HNO; NST NST NST degradation

3mol * L-! HNO, NST degradation degradation degradation

Note: NST is the abbreviation of NasTiSi:00.
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8 NaTuSiOw K2 MMM E LT LR
Fig. 8 TGA-DTA curve of NasTi:Si;010
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2.6.3 BTFXIRMERE

9L TRBERBE MW pH 5 NasTiaSiz010 X
Cs*STREABMRE ., KHEE HER, BHE K 2d,
B Cs* I E N 100ppm. HE 9 ATLLF H,
NauTisSis010 7E 3 1~ pH 38 Bl P9 X 46 #R G 1R &5 M 6 82
£, pH A7 3 ~9 {E BN R KL, Cs* M E
A¥ K. RSB 60000 U4 £, BPfE pH EER] 1.0
Ja, Cs* B A ¥ K 113X 36500mL - g~', X—4%5
R ENE 8 BUE B 7 T8 J AL B
( Ka=5400mL - g~') B 6 5 1, F B NaTiaSiz00 £
BB, B—FMIEEEERNHFERE
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Fig. 9 Selectivity of NasTisSis0:0 for numeral of cesium at

different pH values
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Synthesis and Structure Characterization of a Novel Cs
Removal Open-Framework Silicotitanate (Na;Ti,Si:O10)

YU Bo* CHEN Jing SONG Chong-Li
( Institute of Nuclear Energy Technology, Tsinghua University, Beijing 100084)

A novel open-framework silicotitanate (NasTisSi;010) with high surface area has been synthesized by a com-
bination of sol gel-hydrothermal method. The crystal structure of Na:TisSi3010 was characterized by X-ray diffrac-
tion, scanning electron microscope, transmission electron micrograph and so on. The compound is tetragonal, P4,
a=b=7.8110A, ¢=11.9735A, a=B=1vy=90° NaTiSis010 has a three dimensional framewok constitution of
Ti-O octahedral clusters and Si-O tetraheda. The chemical stability, thermal stability and the cesium removal

property of Na,TisSi3010 were also studied.

Keyword: sol gel-hydrothermal method silicotitanate characterization distribution coefficient
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