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Abstract

The thermal stability and the site selectivity of Ag* ion-exchanged form of synthetic
zeolite A were investigated by X-ray powder diffraction, DTA, specific surface area and
adsorption of ethane and propane.

The intensity of X-ray diffraction pattern of Ag*t ion-exchanged form was lower than
that of the original Na form, but major peaks were still present in the pattern. Although
specific surface areas of the Ag™ ion-exchanged form did not change, the intensity of
X-ray diffraction pattern was decreased when activated at a low temperature. An exo-
therm peak on the DTA curve due to the collapse of the crystal structure shifted to a
lower temperature with the increasing degree of Ag* ion exceange in a range of 1083~
873 K. These results indicate that the Ag* ion-exchanged zeolites A are thermally less
stable than the original Na form.

The dependence of the intensity of the X-ray diffraction in particular planes and the
adsorption of ethane and propane upon the degree of Ag™ ion exchange suggested that
Ag®* ion first replaces Na™ ions at the 4-and 6-oxygen ring sites and then Na® ions at

the 8-oxygen ring sites.
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Table 1. The specific surface area of (Agex, Na)-A.

% Exchanged Specfic surface area, m?/g, Activation temp.
Ag*t/Agt+Nat) 473 K 523K 573 KK 673 K 873 K#) 1023 K»)
0 385 689 659 616 237 36

28 * 664 686

38 638

50 653

57 661 527

84 451

99 * 669 403 361 71.2 <10

a) Activated at 523 K for 30 min. in vacuo after heated for 3hr in air.
*) Impossible to measure.
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B — 2B LT, WG — 2134 A vIMBOMRLE L L ich, Ho@E@RMl~r 7 L
fo, SO~ 2B KROLHEZFIL L TWT, KogFix Nat 44 v X h Agt A4 Vi k bt



158 THAR - T B - AR - A 4

T T T T T
Z
=3
o Agglgs Nag A
=
Nag 1A
| | 1 | 1
400 600 8§00 1000 1200
Temperature, K
Fig. 1. DTA curve of (Agex, Na)-A
FLALL T B EEZBRHDT Ag™-A T3 Na-A IO LR EcE B4ET 520 TH

<
5

N

=0, BHEORBB~20L, KEMWCBNE C— 73 A 4 vEd BROW AL L LIS
1083K 7236 873K £ TRELS > 7 P L, XO&EEBMOY— 2131+ v ZFBFICL 64 1123~
83K & izEhl CIEEFIR B b, ZhbREBC—73FREEDELEFHHLTLDOTH
B hs, @h%@ﬁ%t—am%mz~ﬁ%fﬁ@@ﬂﬁttmﬂmwﬁmM#<Mmﬂg&k5
3.3 X #@EHR
ﬁﬁﬁﬁ?%b@%&%ﬂobfm SO RFEED C— 7l EAMEL THRE T
o TLTHMOMERL -7 (311), (321) F L ¢F (410, 322) FOEH  — 7 OIRE D BFI %
%@B%&Lto%ha4f/x%$%;owmmﬂm r OR{R% Table 2 10/ 3, GRS
F LTMABGLIEL 723 R TR BT v — 2 SR L BVLERE 23 E < R A IIc o T AT
By, TOWBRIA & VMBI L AL DL VDT o7, 973K THIMBL 72 Agdl Naga—A
FEHT A2 — v e RS eh T,
EHCEEME G23KEMI) 1L Na-A L izigl UL Th 508, ©— /i 13EL EC
K P L7 Agid Nago—A % Nat A v THZ L o Nagh AgilieA o TR Bl ET5



5 GRABYF 4+ OREET (5 2 ) 159
Table 2. Relative X-ray diffraction intensity of (Agex, Na}-A powder.
% Exchanged X-ray intensity®)
Agt/(Agt+Nat) Hydrated 573 KP) 873 K
0 164 173 166
28 119
38 105
50 83
57 72 61 58
84 58
490 71
99 59 e oo
460 118
a) Arbitrary unit. b) After heated for 3hr in vacuo. ¢} After heated for 3hr in
air. d) 523 K. e) 973 K. f) Na§%, Ag§jsA reexchanged from unculcined
Agi¥ Nag.a-A.
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Fig. 2. Effect of exchange of Nat with Agt Fig. 3. Effect of exchange of Ca2+ with Ag+

upon adsorption of ethane on Zeolite type
A. The dotted line is taken from the data
for K+ exchange reported in ref. 4. x/m=
amount of adsorbed in grams per gram of
adsorbent.

upon adsorption of propane on Zeolite type
A. The dotted line is data for K+ ex-
change. z/m=amount of adsorbed in grams
per gram of adsorbent.
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Fig. 4. Effect of exchange of Nat with Fig. 5. Effect of exchange of Ca2?* with
Ag* on the X-ray diffraction patterns Ag+* on the X-ray diffraction patterns

of Zeolite type A. of Zeolite type A.
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