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EHIRKRLI-BDTH S, TORERTHME L
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\
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~
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LU AT (PO, ) DFEA R
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B> TEET B0, 6EALDGa, 3150 5(Ga0, (OH),)

HEREINTHEERDCLELTE S,

AIPO, - 1T O EHMEED X 7 L A REX
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(Ga0,(0H)) TREN 3 5N (ZAHTER) % &
b, PIEED (PO,) NEBE4BEME L ->TW
5(®12a™ B8R, L, K12b® kkRohb
Loic, THE(OH) 2N LToHM -1z 22D=k
gD (OH) Bk 203 CIEBILH 2 =HMiEs b
DUM>TO B, HRIIC2 50 (OH) EDBE
A L 6 BALD Ga & OEEFIIE SN,
Iok, COMEPTHRGa, 7729 —HEREN
TWBZ & GEBEE N, AIPO,- 15 thp Al #59
~NTN\EFE 6 AL TH D, GaPO,-12 D Ga
WS NTZHTHEER 5 AL CTH B T L2 EETIIIS
GaPO,- 14, §7ibbH AIPO,-14 3 D fEHED
NIREEA L > TV BEWVZ B, T/, AIPO-140D
ARND7 7 22 IEEFE S BBE U1A) 2 EBLT
T s,

AlPO,-25 i3 AIPO,-21 OBKMITH Y, 22&
PEECTHERT 3 EickBohstshTn
2™, &7, Th b LRIBEEICEH B GaPO,- 25
& GaPO,-21 EMRIBERICH 5 EBHSNT
V5™, K13 BLUR 14" IKENZNAIPO,-
213 AIPO,-25 DEMEE %R Lz, AIPO,-21
i3, AIPO,-14% GaPO,~14 LERkIC, it
= 5mgER 5 IO Al, F7ibb (A10,(OH) ) A8
b, (LR

4RH* ((Al;3P;3) O (OH),)

THRENS, TTT, REzFLvITIvien)
PEr Y VY (py) BEARBIFERLLTF V7L
— MITH 5, RiZ 101> HAlICEBEICELEE 8
BEF rahicd5h, ROBEICL-T0 (1)
~A1(2)-0 (13) DEEAAELREKENTHT &8
mohTwb, iz, APO,-21 (py) TRI®
HEH 158° I >TOBDIRN LT, AIPO,-21
(en) TiF 172°1C b > T3, ZOEHILZ, K
15" TRONAE LI, WESNK en®N (3
FA0(1)-AL(2)~0(13) KR TE/-DTHA
HEEZONTV S,

AIPO,-21% 600C-2h O BERMEE £5T5 &,
(AIO,(OH) ) DK « FEERIEHEZ - TFTXTD
Al BF3@% 0 (A10,) NEAIC IS D, K14 DX
S ISEHIMEEICIS B, CORBIK < SARIGBIRICE
WTiE, AIPO~21 MR L Tz 101> HRo
BESBE Y ANVEFDEEEESh, M4
BRond&5<1005HOBZBR 2V E
LTS,

BRI, €4 7 EORTOOEBEARINIK

K13 AIPO,—2l0EREED R 7 LA
BER EERpcagEshicEn

Vv 53¥ (py)

15 AIPO,-21 (en) DT7W3I /Y V¥
BiEEHEE LRI T 5T
FL Y73V (en)

FLE L v 2 VBEEZFEDVPI -5 DWW T fily
NTHEEV, ZHEIERDEA 714 bDPEF TN
BICRELBONBOBD TAREREBEERE - 1R
Tob YR VBEEERLTBD, AREDT 7 X
REHR 12~13AICHETIME I8 EREEZEL



€4 7 14%b

TN 316V BR), Lizd-T, £57 i
BohdEIIT, hIThRKEITEHS T CRpiE

BETHBZ DY ->THED, FLOAFSHENE
LCORRPHRTE 3,
ALPO4-5 VP15

{2 o.n, ,‘.o.
PO oS
= . ‘
" 0. 0, ‘t
‘0 -2 %.o‘ ‘

X 16 AlPO,~5 (B 12 BIE b v 2 viES)
LB LI VPI-5 (R 1I8BBE b
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AIPO,~nRFicid, LFERIAMC &k GRS H3EH
SRICENTOVIRNA, HRABBREHET—5 25
CATVEBBNET T XTI VRICBT BHDH
AOALHISNTVBDT, £6™Ieh o0l
FEDTEBW, 72, AIPO,~nFRF|D0O,BLU
H,0 O BB EHBIMNITEA T4 + NaX & v
DH 54 EHBLIENS, ThEn 1T &K
18 IR L THB WV, _

AlIPO,~n RFIDENTVER T 5 R 5 WK E4L
HHERII RIS, ERBEL DbDIKGaPO,-
ndH B0 F SAPO,~n (AIPO,~nD Al BLU/ H
B0 IPEFO—R%E SiEFCEREELZ6D)
P MAPO,-7 (AIPO,~n ® Al % M (Mg, Zn, Mn,
Fe, Co M) FFTEBERL/- D), d50iF

R OVERS) OBHEE MAPSO,~n (SAPO,-n & MAPO,~-n @ il
£5 VPI-5DHABRET—%
Sample 1 & 2 8VPI-5 OF—%2 TH b, AIPO,~5 & NaY L DHEA LTH 3,
Kinetic Pressure, cm?g solid
Molecule Diameter A Torr T, °C Sample 1 Sampie 2 AIPO,4-5 NaY
H,0 2.65 18-20 23-26 6.368 0.384 0.220 0.363
0, 3.46 100 lig. N, 0.247 0.233 0.146 0.329
N, 3.64 740 lig. N, 0.249 - - Z
n-Hexane 4.30 40 26 - 0.191 - -
Cyclohexane 6.00 50-65 24-26 0.183 - 0.145 0.226
Neopentane 6.20 735-750 24-26 0.163 - 0.137 0.245
Triisopropylbenzene 8.50 PPy =1 23-26 - 0.150 not very slow
adsorbed adsorption
All data at P/P, = 0.4
#6 KEAIPO,-nRF|DO N ABRERR
. Nax
intracrys - o.a0 b J— -
talline pore //’
3
pore cn'/g 025 b
size, nm ring® size O, H,0 ’
AIPO,-5 0.8 12 018 03 o AIPOL7
.20 |
AIPO,-11 0.61 10 011 016 ¢ 7 sweare —
AIPO,-14 0.41 8 019 028 ) AT APOLS
AIPO,-16 0.3 6 0 0.3 3 0151 -
<
AIPO,~17 = 046 8 020 028 £ P
AIPO,-18 0.46 8 027 035 § 010 F k
AlPO,-20 0.3 6 0 0.24 <
AIPO,-31 0.8 12 0.09 0.17 0.05
AlPO,-33 0.41 8 0.23 0.23
a Determined by standard McBain-Bakr gravimetric techniques o 0"2 0"4 0; o.la 1'_0
after calcination (500—600°C in air) to remove R; pore size deter- )
mined from measurements on molecules of varying size; pore RELATIVE PRESSURE, P/P,
volum%s near saturation, O, at —183°C, H,O at ambient tempera- ) s
ture. ° Number of tetrahedral atoms (Al or P) in ring that controls 17 AlP 04_ n %?’J D 02 &Eé‘;ﬁﬁ

pore size; when structure not known, estimated from adsorption

measurements.

(—183TC)
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0.35 - NaX
—'—-—-—-—-——"—“’—
—
,," AIPO.-20
-
0.30 F AIPO-5
/e AIPOs17

- 025} /
=]
“
£
Qo
2 o20f
Q
S AIPO,-11
8 4’
X 015F
y
z
=2
<]
2 oiof

0.05

o= SILICALITE
[+ 0.2 0.4 0.6 0.8 1.0

RELATIVE PRESSURE, P/P,

18  AIPO,- nR¥| D H,0RELELR
(24C)

) ® EIAPO,-n & EIAPSO,-n (AIPO,-n &
SAPO,-n D EHBE A BRI 2RO —H%E %
NZNEI(Li, Be, B, Ga, Ge, Ti, As BEFEFT
BEEE L bD) THEINA{LAMELS B,

INSLEYEO DT SAPO, - n RFhs B &
CFESNATV 3, 20T, £ 1T°PIti3 B SAPO,
- n O RS & P ABE R E, $%8%
BEESAPO,~-nDn-75 D7 5 v v 7k
2RS¥ A 54 P AIPO,-5 EHELIEHS
ALTBO,

Vol.6 No.3 (1989)

#8 HKBESAPO,~nFFDn- 74D
75w &I

material tested® N
AIPO,-5 ~0.05
SAPO-5 0.2—161
SAPO-11 0.2-2.0
erionite © 4—-5
SAPO-17 0.5
SAPO-31 0.1-09
chabazite ¢ ~17
SAPO-34 01-32
SAPO-35 0.3—-1.7
NH,Y® ~2
SAPO-37 11-16
SAPO-40 24
SAPO-41 1.3
SAPO-44 1.2—24

a Typical pseudo-first-order rate constant in cm3/(min g).
b Samples were precalcined in air at 500—600°C for 1-7 h
except SAPO-37 and the zeolites, which were calcined in situ.
€ Mineral zeolite erionite (Pine Valley, NV), NH4+ exchanged.
d Mineral zeolite chabazite (Reese River, NV), NH;' ex-
changed. © Synthetic zeolite NaY (SiO,/Al,03 = 4.8), NH4+
exchanged.

6. HHIC

DLk, EEFHENTWAEEL 54 MEBILEY
ELTE—FR 57 b4 BIE(LAME~N—2 &
L 7 b &8 > O TS LEN R, O B 7S
HET-10 LpL, RARDBVIIATIEYOIC
B3R P REEELA, 5 7 7 b A BRIE(L
AYDEIBIORELANIR—FR e =T YTV

xT BHESAPO,-nRINDOEHKET v 7L - rRIETARERE

typical
intracrystal-

line pore

volume,?

pore size,? cm’/g
SAPO species typical template structure type® nm ring size® 0, H,0
5 tri-n-propylamine AIPO,-5® 0.8 12 0.23 0.31
11 di-n-propylamine AlPO,-11 0.6 10 or puckered 12 0.13 0.18

16 quinuclidine AlPO,-16 0.3 6 d d
17 quinuclidine erionite 0.43 8 0.25 0.35
20 tetramethylaramonium jon sodalite 0.3 6 0 0.40
31 di-n-propylamine AlPO,-31 ~0.7 10 or puckered 12 0.13 0.21
34 tetracthylammonium ion chabazite 0.43 8 0.32 0.42
35 quinuclidine levynite 0.43 8 0.26 0.48
37 tetrapropylammonium ion + tetramethylammonium ion faujasite 0.8 12 0.37 0.35
40 tetrapropylammonium ion novel ~0.7 10 or puckered 12 0.31 0.33
41 tetrabutylammonium ion novel 0.6 10 or puckered 12 0.10 0.22

42 tetramethylammonium ion + Na zeolite A 0.43 8 d d
44 cyclohexylamine novel 0.43 8 0.28 0.34

“Structures distinguished by their characteristic X-ray powder diffraction patterns. ®Determined by standard McBain-Bakr gravimetric techniques
after calcination (500—-600 °C in air) to remove R; pore size determined from measurements on molecules of varying size '

; pore volumes near saturation, O, at =183 °C, H,0 at ambient temperature. Number of tetrahedral atoms (Si, Al, or P) in ring that controls
pore size. When structure not known, estimated from adsorption measurements. ?Sufficient adsorption data is not available for SAPO-16 and -42;
pore size and ring size are estimated from structural analogues AIPO,-16 and zeolite A, respectively.
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