HOKKAIDO UNIVERSITY

BRARERS A bOMEFER (B3R : THA A U RBEOBERE

MHLOTHA F DY A MERME

Title IcoWT
Author (s) EHt, fX; Aomura, Kazuo; #fH, S5k
Citation BB R TEMMARS, 78, 141-153
Issue Date 1976-02-16
Doc URL https://hdl. handle.net/2115/41320
Type departmental bulletin paper

File Information

78_141-154, pdf

Hokkaido University Collection of Scholarly and Academic Papers :

HUSCAP




e K S T W gE A Bulletin of the Faculty of Engineering,
55 78 % (%N 51 48) Hokkaido University, No. 78 (1976)

ERRATIEX 74 FOfE/ERH  GE3®)
— T I g v T HhEOBELEES LT
TV 4 A vod 4 P BRECOWT —

ERRCUE S NN NI
(IEF 50 4£ 6 H 30 H Z11)

Catalytic Properties of Synthetic Zeolite A Type (III)

—The Thermal Stability and the Site Selectivity of
T1* ion-exchanged Forms—

Kazuo AoMura  Masahiro Nirra  Kiyoshi Ocawa
(Received June 30, 1975)

Abstract

The thermal stability and the site selectivity of Tl* ion-exchanged form of synthetic
zeolite A were investigated by X-ray diffraction, DTA, water adsorption-desorption treat-
ment, and adsorption of ethane.

The dependence of the adsorption of ethane upon the degree of TI* ion-exchange
was well explained by changes of effective pore size and electrostatic potential on zeolite
A. This result suggested that TI* ion first replaces Na™ ions at the 4- and 8-oxygen ring
sites, and then Na™ ions at the 6-oxygen ring sites.

The results of DTA and X-ray diffraction indicate that TI* ion-exchanged zeolites
A are thermally more stable than the original Na form.

The water adsorption-desorption treatment was repeated to compare the thermal
stability of the zeolites having effective pore size of 3A, K¢%Nay 25-A (Molecular sieves

A), Kex5,Caf%~A and TIg%Naesi—A. Water adsorption rate and capacity of Kg%Nagas—A
and Kg5,Cags~A after repeated water adsorption (at 323K)-thermal desorption cycles (at
673K and 773K, respectively) remarkably decreased with the increase in the number of
cycles. The crystal structures of both resultant zeolites were destroyed, as confirmed by
X-ray diffraction and DTA. TI%Nagss~A still retains its crystal structure and water
adsorption capacity after repeating the same treatment at 853K. This result indicates
that the thermal stability of Molecular sieves 3 A as a sorbent for water is greatly

improved by introducing T ions into Na-A zeolite.
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Fig. 1. Apparatus of water adsorption.

A: Air filter. By, By, Bg: Hydrater. C: Adsorption tube. D: Zeolite. E: Flow meter.
F: Pressure buffer. H: Aspirator. G: Pressure control valve. I;: Constant temperature
bath (2983 K). 1I.: Constant temperature bath (323 K).
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Fig. 3. Water adsorption capacity versus number of regenerations.
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Fig. 4. Adsorption rate of water for K§¥sNao.2s-A zeolite at 323 K.
Regenerated at 673 K, Number of regenerations from 5 to 11.
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Fig. 6. DTA curve of K§%;Nap.zs-A zeolites.

(a) Fresh. (b) After adsorption-desorption treatment.
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Table 1. Results of DTA and TGA for 3 A type Zeolites

T Lo Endothermal Finish of dehydration 1 . e
Zeolites peaks, K process, K Exothermal peaks, K
a) 348, 443 638 1183, 1267
K§%:Nag.25-A ;
b) 353, 573 638 10901180, 1267
a) 348, 443, 493 643 | 1153, 1273
K§3Cagii-A |
| b) 374 823 1123, 1273
TI§%4eNagse-A  la), b) 403 f 553 1123, 1243, 1283
Caf%,TIg%-A a) 393, 473 553 1119, 1260, 1350

a) Fresh. b) After water adsorption-desorption treatment.
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Fig. 7. DTA curve of (Tlex, Na)-A zeolites.
a) The degree of exchange, TITATIT+Na™)
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Table 2. Results of DTA for (Tlex, NalA zeolites

Ton exchange

b N Endothermal peaks, K Exothermal peaks, K

TIATI"+Na™), %
0 1406494 1068, 1153
17 409—511 1140, 1183, 1283
25 384—499 1135, 1183, 1243
46 367463 1123, 1273, 1283
68 367—444 1110, 1243, 1277
100 386—441 1110, 1277
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FUNRECEDICHBESEB LI Nat 1 A v DL I DR HEAL ThEn, Kt 14 itk
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VF 2T~ ~T7 3A LA CRASOR ELA AR AS A b RELZENTE T, KPS
T AL e K§%Cagbh-A 1%, 2»hb0#F 2 130 (Ko, Ca™)-A o Tl bt A2k B
ANEIMAILRIADLoOTH LA ans, £ L TARERCKThINEEILLL
(Fig. 3),

X i B A 1 L X e R A DA AR 4 T 1 RO BIE, w1 b T
2B DK AKX @20 BRI KY A 4 v S X Dok &E oA 4 VR, A A I oay
LoD FA VTR TENE LN EE2 DR D, TichbmEiK (L) BORGFIEBL v
S FIEE R A TR O S, X BB AR L T <A, ZoBar A ILick s K
AHA XD OEEL D, O A P DK A4 v I 0 L BLUWERE®RT 5, FZTK?
AAVEIDRESEBCAF ViEv A+ I OBES BREOEANBEECHFET H EEF LD
NB, LEeiisT, WE TINagsA # &I, +4 M I x K 14 v (14 v ER133A, B
THEEB9L) X OB AREA T A4 v (M4 vER LA, FFH2044) 0L ThHoBR, -
APIENat 14 v Chdbi, X614 FIF L TV A4+ v ThHd R T TIERCEER
HFF M LT B bbb, i, CHIEEMHAENAY3A THD, Zhb DR
b TIgNagsmA 23 L F 0 5 — > — 7 3 A RGO (K, Ca™)-A L 0 4 Bik#H & L TifA
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WL TWB Z bR TFMTE S,

WU DI~ X S5, ABes 54 b OfEMEEL, »F 4 vadii, mEWMKS 5 v ikE
B X - TR %, AL Dyer, R. B. Gettms LY A, Molyneux!® S & ju:f,
Ba®*-A TR T B X o THREBIEGE A BT 5 2%, T ok FRIE T, WG K FIo
T, HECRBICHID B> 14 v EHABHALDEAF T A4 P EDOBOE AR {ffs;fpajs}&b )
TS, Bk HETT 35 & & 41, T s OROEMAREH M E v, HHEIIC X - T Ba?t
1AV RBFE 6 BB OBIT 500 LTw5b, F0I &5 Ba®™-A offiEEo N TH S
EHEL TwB,

F 72 Dyer ¥ 1 ¢F Gettins™ L Ca®™-A I 8\T, 100 Ca?t A 4V iXEE 6 B s 8 Al
CIRFIN TS 2 00MHEFE TR L O3 DOKS TAHELLL T DT, 30 80 W35 K10
5% 18 721 2% “structured water” TH D, b O 12 il “free water” Th5H EHLHEL T
%, ¥HIZ R.Y. Yanagida, T. B. Vance Jr. 35 X 0F K. Seff' & i3 KFTRAED Mng3Nag.ss—-A O

XN X » T, Mn? 136 B DO 3 ODOBEIR T8 L T2 DD K51 (structured water {24
M) ML TB2%,  BICAERMEE IR L T BKS T (free water ICHY) mb b &k
BHEMZL T D, SOXHEWBH RS TILEAd 54 SRR R R H 5 & B
M, FHRIC X o TR F2IET 2L, RAIRED b KIBIREA~ DB (L2 v, 5 FEE)
MBBITIEICIL D, €4 T4 P EHBEML SHRL fern SBHED Rk L ORI~ & IkE

UHEEL T, T & EWHEKRDTD 5 b structured water 1L free water L 0 &R CIHEL,
FRFORLHLOT, tx741u%«@%%mibi%v&%x6hé

T, SREBSW R L OCBERSNIC X B BRENRS TOME AR S BET D & Navew-A,
TIE%-A B L O Cafle-A Tk, ThrhAiicflic, T2 O@'Z(M -2l s, X b
5L DR T 20T MK AIBIC BT TH D, L o EEMebiis b o, =&
BHFF VL o THRICDN, ThTi 428, 373 5 LU 43 K Itk T TH%5, X v KR CHE
THWEN — 23 A T A L DR L ORRCIXTERE D M AEH 243 & A E g\ free water TH
D, BgHThvORMBPORCCIOPIRERCRETHETZEELZ bR D, L ERTHEL
THRH e — 213 h F A4 AL L # structured water Td b, HIHEE QIR < WL Ty
HDEEZ LR, SOOI EIXFRFRD A 4 v ORFIEN, Nat 1 4 v 114 keal/mol, TIt 1 #
ylemmmm(h“4*y3ﬂkmmmﬂf%5*&m5%m%f%%oK+4wvmmﬁ@ﬂ
94 kecal/mol /e > C, TI* A F vk L O'Na* 1 o v 3T R U Bl e — 7 B+ 5 Th A
5, Licht- T Fig. 5ic” L 7o K§%:Nagas—A @ 343K k5 L UV 443K wBlbh B Wk v — 713, %
NE R free water 58 X O" Nat 1 v & Kt 1 4 VICHLL #o structured water 23— i &3
L Ewaml, KisCaih—A D 343K, 43K 5L O 4B K izl bon b v — 71L& L L i free
water, K™ o o v ICEUZ L #- structured water 3 L 8 Ca?t 1 o VICHML L 7o structured water

OPFEsRL, TiEXNags—A © 413K Bl B W — 213 free water, Na®™ 1 + v k5 L OF
T A A I EASL L 7o structured water 23— I HF T35 2 L &2RL Tnb, oz &nb
KON BN LA T A b ORG G ED R I SRR, KehNags-A> Ki%Cagh-A> TN
Nags~A DIFIC e D L HEFEZ D,

b OREE L Fig. 31CR L 7o KER D RIE WG O FEFC X » THREICMEE T2 2 &3 C
e, Tihbb, TN s A X 823K ORERIHFICB N TL L OWBFEILESARETH Y,
FUF LT - -7 3ALKECafl-A PMNEIERIET A TIBK IR 2R EWRI H kTl
& AEZDRTI RS TI,
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4.3 TI“-A O#EEH

YA T A PR TIIRERS O FEC e G EIRBIC 2 Oom b 30D — 7 s
T5, PHTL Tt fc XEREHRTOFERED S KRA OB — 71224 T 1 F DR LS
BHERHEL, X oEEMO Tk, MOEEHAOBEBICHEL TWD I ERb ot L
Mo TEHF T A T OGRS BT RIET 5 SR Mo F B0 — 7 o BLIR 2, TNNags—A
1123 K, Kg5Ca®y-A 1153 K & X O K§%Nags-A 1183 K THDH Z &b, &5 dh Wil 25 TIg-
Nao.s-A <K5Cag%-A <Kg3Naos—A DIHICEETHDHZ LR dhbd, TORRILSECHE
NI DO REBRBFC I TR XSRS S ke D, ToHEBEL T
i, KOS ORERMRETERE CTbRS ), €45 1 FEBEMEK T structured
water & OMILIEADOHREN S DARERIENE N D2, FEBGHORKRIL, €474 +F
WS 2 GDBEXIC L 5L 0 THE L EOMBCERT A2 E3E LIS, LicnisT
AMAH T 4+ ORFEREEE, BN 3 5 BEM & ERMEFC KT % REM & LA -—
ZEL Bhlon T &b,

THZEITE 5 TNavwADERL DL ERMHANEBD 2, TIF A& v ZEBRRORINE &b ich
I ERMAE S, FoBdn, (TS, Na)-A D h 5+ v 5L BER DL b EEr bR D,
Tt Nag-A T+ 4 F Lichd 8D Nat £ v+ 74 P EBEBIEALTWS
AL A I HB3EE IOy A P IIICHD Lo Nat A o v & DFEAET, 2O Napo-
A% TV A4 v TR T &, 4 1DFREEND TIY A4 v BRE3IBZ% Cik+1 Ul kX
G P IO Nat A AR TIT A kv EZ581T 5, ChbDY A MCA S TIY A4 ik Nat
LAV E DM HBESGGTALDICES T A+ OFEREE LM ETS, Lol 33% U Lo
BT R WTUL, T A vt b+ TICABL, B E ORISR E S
CETTAC LI ELbRD,

b, KED LU AR EF T A b OROFEERPEEIC X - TR BE R L O
DA U BV, RO L o & X BT % — il (B b Ve 2 &R SOt 2 &
KPBERRLIOCBREEENSLBEOETLE Enb, WERIT A A T 1 OBERFE
L7l &0k o THELID TR, HTFDOARRTHEML TREBBEI SR RDH0D
LEZLNTWS, UL, EZHLOWRIC KT 2 EBHAE & - THIEL 7z K§%Nagas-A ks
IO K5, Cagl—A XMk L THAL CH B L WEAR S L OREFEE XL OEL /MW C
L, FromERS T X - TEHRBICTHLN AR — 7k L0 X BEPT © — 2 iR A U IR
IR o ToD I i E b, FRbPBEBAEEL R L THWDZ ERNRBIR5, Thdx
BEAF & U TCOHRFEZAR €A 7 A b OFMEER S HBERE LRI LDEELGN
B, Lichh o T, Fig 3R U i BB I35 D FE 5T TIgNag.si-A, >Ke%Cag~A >, Ke%Nag o
A DIECEEE [ LT A2 EERERL TE Y, Zhil DTA OB — 7 DT E» S0
HeE & —5%T 5,

BETIH A vieonTlNick 51, @E»r0HiaD 5+ v D4 F#EIRMEw & b /Al
PORMCH O TH I L L - TAMESN T 1 PO BRERLIFETE L 5,

RBFFR Fs 1 B K X SRIET I R AR B U R R R R %, R BT E
AR LS 6 BT HEDFON bbb L, oCEHOELYERETS,
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