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Abstract: The Weichang area in Hebei Province has plenty of natural zeolite resources. However, limited resear-
ches have been paid to this zeolite. In this paper, such means as XRD, XRF, FTIR, specific surface area and pore
size distribution analyzer and SEM-EDS were employed to analyze the mineralogical characteristics of the natural ze-
olite. Benzene, methylbenzene and water vapor were used to evaluate the adsorption property of the natural zeolite.
The results showed that the natural zeolite consisted of clinoptilolite and quartz and the Si0,/Al, O, ratio was 5. 3.
The natural zeolite had relatively high specific surface area (27.67 m°/g), a few micropores and plenty of meso-
pores. The zeolite exhibited good adsorption property on benzene, methylbenzene and water vapor. The maximum
adsorption capacity and equilibrium time for benzene and methylbenzene were 1 309.29 mg/g and 1 101.96 mg/g,
240 min and 300 min, respectively. The adsorption systems for benzene and methylbenzene obeyed the pseudo-sec-
ond-order kinetic model, and Freundlich model could fit the isotherm well. The water vapor adsorption per unit are-
a on the natural zeolite was 0.935 8 mg/m” under 70% humidity at 30°C for two days of adsorption.
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Fig. 1 XRD patterns of natural zeolite

R XRE X RIR Wb A7 K b 10 18 EAT T 0 #r

ZiRRN], KRB A HE i b B2 4T Si0,(76.35%
+0.21% )A1,0,(14.39% +0.18 % ).K,0(3.68%

+0.09% ). Ca0(2.58% +0.08% ).Fe,0,(1.02%
+0.05% ) Mg0(0.78% =0.04% ).Na,0(0. 62%
+0.03% )Ti0,(0.15% +0.01% )%, KR4 1)
Si0,/AL O, {64 5.3, Ho Rk W A1 1 Si0,/AL, 0,
fE54 3.76 Lot CHIBR A 925 &) o HWILEE = KRR
#471(Si0,/AL,0, =6.0)(Wen et al. , 2006) H kb, H
FEER LA .

B2 JE RAR WA FE LA . K2 &
TN, AR ATRE R AE 3 627 F1 3 441 em ™' AEAFAEW]
(IR UG , Fo 3 627 em ' XF Y Si—(C OHD—AL [ il
AP BN, 3 441 em ™ XF NV Si—OH (¥4 45 $i 3y 15 .
1 638 cm ' X5 IV il A1 W B 7K 1 56 4% Bk Bl 06, 1050
em T XN T—OCT 24 Si 8L AL [ 114 i ) 1, 790
603 F1473 em ' XN O—T—0 (T 4 Si 20 AD) [ ¥
g Korkuna et al. , 2006) o ZLAN GG o0 #T 45 RAE
ST RV A KIS AH KE Si—(OH)—AL
Si—OH M ] o

BE/%

(=
v

b | i 1

1 n 1 " 1 i 1
3000 2500 2000 1500 1000 500
# 4/ em™

2 RARWA LA
Fig. 2 FTIR spectrum of natural zeolite

i 1 i
4000 3500

2.1.2 RARUEAFE ¥ Lo 2 AR A FL &5 1)

Bl 3 A RAR A1 1) N, W B — M5t B it 2 R L A% 20
M. W3 R LUE H, KRR A TEAI R e 5p/p,
70 ~0.02 A X N, HAG— 2 I A AT, R B
WA S A AL £E 0,45 ~ 1 WH N AEAE — UG
W, RMHWA T EH AL Wang et al. , 2018) . J#HIL
BET FES 15715 2K 8 10 LR TRTBL R 27. 67 m*/g,
WL t-plot Tyt SEAE i 1 1AL bL 26 TH RRUFI A L 36
IR 34 5. 16 m*/g F122.52 m*/g. L DFT Al
BJH #8853 5l vF 550 T A i I FLAR 20 A1, R B SR b
FHALALRES T 1.2 nm, A FLALEEET T 3.8



Ly

756 E= I S T

38 4

nm F1 15.3 nmo X EEHTTLEE 2= KRR A7 C L3 1
H6.64 m*/g)(Wen et al. , 2006) , K I Bl 37 K AR b
A1 BAT S R EE R AR

70

b Sgyer=27.67 mg ;
60 |- smicm=s-16m2"rg ;II
S =22.52 m¥/g I

external

-
-—

0.4 0.6 0.8
I3 5k (pip )
A ALy

0.0 0.2

0.12

AL i

Element wp/% xp/%
OK 43.82 58.17
24 i AlK 07.48 05.88
Ken Sik 44.74 33.83
53t o KK 01.13 00.62
Cak 0.283 01.50
26 Al
KCa
. i I
0%00 L.oo 200 1}1}@4& 5.00 6.0 T.00 K.O!li KK

DFT model

{ BJH model ~
0.10 5 / \

- 0.08¢

=

=

k=at

T
~—

LA /om? g™
e
£

0.00

et i e ————

1

4Li#/nm

3 SRRV N, W B —Jl B i 2 Cad A LA 341 1B ()
Fig. 3 N, adsorption-desorption curves (a) and pore size

distribution (b) of natural zeolite

2.1.3  RARFA I HOW T SR Ak

B 4 SRR AT I SEM RN BE T 20 #7465 3
M 4 ] DG, AR kA RORE S AS PR, ks
PR A T8 RLRE S oR FE S R R E A A
0. AlL.Si K Fl Ca JGZ, &Rl Si0,/AL O, (it & ) {H
6.8 fiA (FIH SivAl JG & BER L5, B T
XRF IR 25 5, 3 1] § 4 1 R AR W A1 1 oy A3
— BN IR ZE S R R . TR R A
X JURP TG A AT 5T, X 5 R AR A R 4 R
H—3. 454 XRF FEDS 4558, U iZ KR A8
Frh kA .
2.2 RAABAEDR R M
2,201 REREATHE SO R PR B 28 2R

(1) WFf3h )%

1S 2 AN TR) W B B T) R 3 A A 6 R (600

Bl 4 RARIAT SEM [ FRETS 73 b7
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