o527 A4 7 W HEFREEFR 2017 4 7 A
Volume 27 Number 7 The Chinese Journal of Nonferrous Metals July 2017

DOI: 10.19476/j.ysxb.1004.0609.2017.07.24

K& d%im ot R I A YL T RE R F2 M

ET T AN S AN A O

(1. dERRHERY GRS TSR, Jbat 100083;
2. bR RS Tk Sy Jed S A A BRAE U S 3836 %, bt 100083)

B ORI S, ORI AT B ALARA LR . 3R Zeta FUAL. BHES FAZHOA i
A ARG L BRI S5 R AT T 45 15 RESE AR PR AU 25 M) (R S i A . A RR W] RSBl =600 CIY,
o DAL BT, LR gLy A SLAR BRI KFUARBR LIRSS TN B sl BT, A
RURLAE I Zeta FUALIEITIT e, 10 A7 BB 5SS B A MISETH RS FRAIR, 5 400 CIFIEZI i R fH 1.786 mmol/g. K
pexti AV FINLEERT AL, WhATRE e G BURLES i SRR dh /R4 s Kpe & Ak 4 119 Si2ADA Si(3AT)

Wb SI(OADBE N, HAEWAT Al2p 454 it /METIE . Si2p 454 8/ME N Ols 45 & e LA & 4251k
KRR RARIAT SRR WMERE: Zeta WA RHEILYR

XEHS: 1004-0609(2017)-07-1520-07

hESES: TB34

XERERS: A

RARB AT IRACIR M (K 5 KR R E R b 1
HAMEF N IREE R o SR A A A KA e HES
RN S] AR BT I 5 A S AHEE , £L4204 0.3~1.0 nm
IR FL7CRIEAE , JE S APR LA G R ™ b4
R B — R R AR SR, AHAL
MER LA TERE, B, ARXET IR etk gty . Pk
I B BT ACH, MEALARAE. TR A e
S UL S B ANAE AEIABEORAT MR SRR 1 T
FUFTH #5322 EAE ) K10, RARFE A1 4Ly Rl i
o S S B B T KT Na'| Ca®™' Mg’
Sr* R/ 53 F VA S Ho b A B i 4 9, T LA AL \CRI il 1
HENMREERE, BRI T IR B A A A
WP

N T 3R R A (A A (AN T30 2 e, R
2P RAR AT HEAT B2 s R B 1 e ™l 1y ek
JHEA MBI REM A T30, B AT R
BEALHL, KIRALER O P AR IS
A S TR SR EIIERT, SUREL
SCED I B E R R . b, KB AL B REAT
{1025 B LIRS P R A AR o, il PR AN
HEE ALY ORI IE HE38 J 3, AT A AL ORI IE 544t

HEWH: X ARRHFIEERIIH(51174017)
Wi HER: 2016-05-25; f&ITHHA: 2016-12-18

Wi, AR Z, JLERGE S, LA, ik
Hh, WBHTESE SR, HAT, KZ AR ki
FeioNiIE RSP ESSEE Y/INAE S R U A1k D]
SRR R AN R SO PR R . B A S
SEI MR DL R 3 2 TR DG R IR g b

ST, ASCIEB G HERRIAT N EORE, SRATRS
8RR P B SR A OO A AL AN 3R T S A
RGWEIT T R B BT B LR S LR A . i
Zeta WAL PHEFACHCA R A7 dh kgt AR
PR AL 51 Sl BESE AL PR RE KT SE M R, BFSE
JRAR B AAEIE Tl AN AT H I A G R e 4 A
S BLAT S SRAU AR G SR AT (¥ P e w4 1 B B i
Heri

11 SR

TR BT I AR WA R 7 VB T P S 2o
Fil o GRS, WATRIEE A AT 1 B,
FAMATLE 50~250 pm 20, S f R A b 7E

BIEEE: I, 292, it 5. 010-62333603; E-mail: linhai@ces.ustb.edu.cn



275 T W

HHUE, S WP KRR A A PERER 1521

125 um 4b, Rt/ T 180 um HIEAT & & iy 76.43%.

PotT XRD RTSF& R Al &, B AT 5 2R A
FERPAT, NSRRI . WAl

SRR 1R,
24r 100
20k [ Volume fraction
° = Accumulation -80
5 S
g 16 |, E
g E
3}
5 12 E
E 140 3
s 8 <
4 120

. i 1 0
0 100 200 300 400 500
Particle size/um

1 WA ROREE S A1

Fig. 1 Particle size distribution of zeolite
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Table 1 Chemical analysis results of natural zeolite (mass
fraction, %)
Si0, ALO; Fe,O; CaO  MgO K,O NaO
77.04 1824  0.51 0.58 0.78 1.90 0.95

1.2 WA
12,1 KSR AT Pk RS I S50

I SRR A T, 8T 5 e 43 Sl A
200 300, 400, 500. 600 F1 700 C[1#H)EK¥%E 0.5 h
13 EBIAN R RS Bl BE 4 A B IR A FE i, TN
A A H
122 MRKAIRAE Ty

K415 1% V-Sorb 4800P 74 WK Bt 43 A1 A6 AN [+
AT RE i B LA BRI F LR A AT 0 Ml o2 s R
26 [F 41 45 70 i SC(Brookhaven) /A @] £ 7= 1) ZetaPlus 5
SR Zeta AT [FIATRE SR T Zeta HIAT,
MR AR HCL A1 KOH 0™ pH E, &NEA
PG 3 G BOFIIME:  $eSTiR12]H i 525y
G100 5 S AR ot RS A5 A R TR B B8 A H 7 E
(CEC); FIH Rigaku (H A 2%) H 7= 1) Dmax-RD12kW
R X SRR AT GBI SO A 2 it R ) AR
s SR PEE Kratos 22 7] 4272 Axis Ultra DLD #! £
Ihie X S v 1 RE R (XPS) 4 AT Ui b A1 Ji 7 1)
4hi4rhE; K BRUKER AVANCE 111400 7 JK [ 4433513
A3 BT ESE A RO S5 44

2 FR5118

2.1 KERRIRE XA IR A 220G

Kl 2 Fios AR B AT R 56(700 °C, 0.5 hy AL 2]
MR SEM 5. I8 2 TN, ORARVE AR T
FRE, R — S KN — ORI fr AR beri ik
Jois VAR AR NURLRE O 4 258k, IR, SR
FURFSLINE 2, XTI AR TR RE A AR 3R T
AT R 2 I B LI AR K 43, 0 o0 e ZE LI 4T TF

B2 KRRV MEGESED: A1 SEM 14
Fig. 2 SEM images of natural zeolite and modified zeolite
with calcination: (a) Natural zeolite; (b) Modified zeolite with

calcinations
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Fig. 5 Effects of calcination temperature on Zeta potential of

zeolite samples
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Table 2 Crystallinity and cell parameter of modified zeolite at different calcination temperatures

Calcination Cell parameter/A
Crystallinity/% Obliquity, 5/(°) Unit cell volume/nm®
temperature/C a b c
Natural zeolite 90.54 17.4081 17.9060 7.3395 116.6925 2.0440
200 87.13 17.3991 17.9059 7.3311 116.6761 2.0431
300 86.30 17.3778 17.8907 7.3134 116.6194 2.0368
400 80.12 17.3602 17.8745 7.2139 116.7731 2.0231
500 75.29 17.3389 17.8593 7.1962 116.7164 2.0168
600 67.12 17.3176 17.8440 7.1785 116.6597 2.0105
700 65.11 17.3100 18.0379 7.3002 116.1236 2.0201
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Effects of calcination temperature on
physicochemical properties of natural zeolite

DONG Ying-bo'"%, ZHANG Yuan', LIN Hai"2, LI Hao'

(1. School of Energy and Environmental Engineering,
University of Science and Technology Beijing, Beijing 100083, China;
2. Beijing Key Laboratory of Resource-oriented Treatment of Industrial Pollutants,

University of Science and Technology Beijing, Beijing 100083, China)

Abstract: The effects of calcination temperature on the physicochemical properties were studied with the natural zolite as
the study object. The results show that the total pore volumes of the modified zeolite increase significantly when the
calcination temperature is higher than 600 ‘C. Among them, the percentages of microporous and mesoporous volumes
reduce greatly, but the percentage of macrospore volume increases greatly. Zeta potentials of the zeolite increase with
increasing the calcination temperature. The cation exchange capacity of the modified zeolite increases slightly at first, and
subsequently decreases. The cation exchange capacity reaches the largest value of 1.786 mmol/g at 400°C. X-ray
diffraction analyses show that the modified zeolite has a lower crystallinity and contractile unit cell. The results of nuclear
magnetic resonance analysis indicate that the amounts of Si (2Al) coordination structure and Si (3Al) coordination
structure decrease and the amounts of Si (0Al) coordination structure increase. The results of X-ray photoelectron
spectroscopy analysis show that the electron binding energies of Al2p increase slightly, the electron binding energies of
Si2p decrease slightly, and the electron binding energies of Ols has little change.

Key words: natural zeolite; calcinations temperature; physicochemical property; Zeta potential; nuclear magnetic

resonance
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