Hah e B L AR S Vol.5 No4
19894E 121 JOURNAL OF INORGANIC CHEMISTRY Dec.,1989

SAPO-11 5 F i & B K H A iR

TiRE FEZ A B FRE
MERERER, BF)

DA 5 TN I IE PR B AR R K Rl IR B A SAPO-11 43 F 0. 3L pH {E RAUARI A Fh2E
XL SAPO-11 JATESAE VIR HREW, B H ISR MR LR KR AR R,

XEiA: HRESSTH A &R

5] =
1984 4E EEBATALY /> T4k 1982 48 LA MBRES TH(APO-n)G, XWFR A~
ABBRTE 44 T (SAPO-n), HEYH PO, AIO, & SiO, MEAHR" . & 3C#RiRE.
SAPO-11 4y FHi B fL5r Fhi. HEHW5 APO-11 4rFHiMifl; SAPO-11 & B2 E =R
R, ERLTHIEMPREEL, BHESRALX L ESOLE N ERIE. ACRE=
RPBR T ENBABEN, FAREER SAPO-11 5F, HERT AR EHNY
.

IR el

1. SAPO-11 S FRHAR

R LA ALO, - HO fENSEME, 85%A R H,PO, fENBEE. 17.4%MEERBAEN
REW, IE P 5 PRE AAR,

ARPE: ERTERURZEBEPMAK. BRAOAMLE, BHEDS, BMARER
RAEHGR, BEAEwE, BABE, 473K TRAE—E0HE: B, B8, PR 353K
ZARAKYEE pH A, HF/EENN SAPO-11 Hdh. ;

2. SAPO-11 - FiH ML EEERIE

XRD W2 B A XD-3A & X SIEMHHL WE£BER: TIEEER 35k, T
FEHH K 20mA, HHEISH K 2sec, H#K 4° /min, Cull, K, =1.5418A.

HFAMBERNE £ B4 JEDL A7 4™ ISM-35 CF B AR &N LR,

EMAARE LB R EM CDR-1 8311 ZFRA4HN, FBRERY
- 10K / min.

SAPO-11 /> Tt R KB R E R K2 BET %8 L W&, HA%E 673K 107%Pa FiE{k

4h IRBEIR BN 303K £ 0.5K.
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1. BRI E R SAPO-11 R HNEME :

ARBERTORBEARIIT R 1. AR 1A, AR PR R RS
SR A, R pH ik 3.8-5.0 B, FI/84E SAPO-11 #84h. RO R4
R, 8 RP,0, =3, P,0, 5 ALO, MHAEN 1 B, B4 SAPO-34 (K
$47), BE—EEEA (AL PHERKN) % (~Pr),NH /[P,0s—(1/28i0)]2 5 i,
HREE SAPO-34, FRWME/MT STWAT 3 B&4 R SAPO-11 55 SAPO-34 (R . YR
MRS WU N 1.0AL0, * 1.0P,0; » x8i0, » 3.0(—Pr),NH - S0H,0, 9 x=1.08f, BNk
SAPO-34 =iy, XA WELHRFI M BN AS B AR, AR I S SOV A R R H T L RO
MZEEEY,. —BAERFIN AT RITRAE N LEAETRSER LN PO, RAMM. &

RSN 5 P RERREY). SAPO-34 HEEWMA4H, H 4 LEA P BT &AM (-Pr),NH 5}
FHH SAPO-11 %, Fih 4R MY G—Pr),NH 5§ P,0, My WAL mnt, HBARFIAEN P, Si
1 Al R FRSHES A T4 B, SAPO-34 44 XETRNES I Si BRA - P, fr
DB 4 R4 SAPO-34 5 5 Si A%, |
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Table 1 Composition of Reaction Mixture _

R R Sio, Sio, rO,
template, R 55— P,0, ALO, - P.0, Al,0, product
| 0.20-0.27 | 1.00-1.50 0.50—1.50 0.40-1.25 | 1.00-1.50 | - SAPO-11
| 0.60—0.80 |3.00—4.00 0.25-1.00  |0.35-1.00  0.75-1.00 SAPO-34
(i~Pr),NH | 0.66—0.70 | 3.00 : 0.;H.60 0.10-0.60 |  1.00 SAPO-11+-34
0.18-0.37 | 1.00—1.50 | <0.50 or>2.00 |0.31-3.30 | 0.30—1.20 SAPO-11+-5
0.25-0.34 | 1.30-2.00 0.24-1.20 | 0.40—1.30 | 0.50-0.87 | SAPO—11+amorphousAl,O,
0.22-0.36 | 1.00-2.00 | = 0.17-1.00 0.28—0.80 | 0.60—1.20 SAPO-11
(n—P1),NH
0.28—0.33 2.00 0.50-1.00 0.85-1.70 |  0.60 ' SAPO—H1+-5

w AR SAPO-11 f, SiO,/ ALO, Z£ 0.50—1.50 FEE A, KM f(-Pr),NH 8. &
F0.50 A ERENF. M, REYH P00/ ALO,2 1 B RHEAEF Al L P RABZ,
YRR AL, £ XRD EE LE 20=14~ 16 BN A LK. 7 PRI A1 KB
%, SRR N pH 4R AIPO, MEUHH.

SAPO-11 i EE RGN SAPO-5, RMIRAY +(~Pr),NH 55 P,0, HIBE/R A Bt KT
1, E-RPERS, AR SAPO-5 i BN, FK SO, i it £ Bt A Y
SAPO-11 Al i A SAPO-5 M7 & . B, SAPO-11 ¥4 & R AR5 & it
Si0, i R B VI,

MZE 1AL, HTSiNEIA, ERENINBEWART, BAIEREESSRN, RE
FALEAEHF, BT SAPO-11 SiHES, (B4 A R REEIRR I Bexk 4 )R APO-11 4L4F,
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P, e R SAPO-11 40 Hiit, A AR T RE T RIBOMER". M5
A, BIRT APO A FiEaem ik, BEFHSRMEIAMK Si §RARRE, LIRS BAERBN,
AR — R A0 St IR BB A T5, ZRANRRANE R, AARETRR
HAE, MR AS®E T APO ATt tEm™ . AR si 4R SAPO-11 4 F ks
JI4H A F 7 2.
%2 AFSi 4R SAPO-11 HF MM SEIER
Table 2 Composition of Unit Cell for SAPO—11 Containing Different Amount of Si

sample chemical composition
APO-11 (Po.4sAly 500,
SAPO-11 (13-2)° (Po.4sAly 455 06)O:
SAPO-11 (13-3) (Po.45Aly 455i0,07)0;
SAPO—-11 (19-3) (Po.41Aly 52815,07)0,
SAPO-11 (10-4) (Po 36Aly 51Si0.11)0,
SAPO-11 (15-4) (Po.30Aly 50819 11)0;
SAPO-11 (13-4) (Po.42A10.448i0.14)0;

*  number of sample
2. SAPO-11 SFiHaLTERE

SAPO-11 B4 XRD %8 5 3CHk[1]—3, EH SAPO-11 3 FHiRA 5 APO-114}F
SRR B R . ARIESORIE"Y . APO-11 RABIEXRE, BARMEY +TH—%
L%, F.o ANk 0.67nm % 0.40nm. SAPO-11 #5422 873K #44/5, H XRD i+ d
LRI SR & A Bk, RME, 5 APO-11 4 TR 4HTE i R 4 AL+ 4%
B, WEBl T RALAEREENEYRNOERMS FES R BRE, SRR MMN
SAPO-11 @3 EI#ANE, MW IIKE DIl ASIE.

A # 5 B A M18K 4 SAPO-11 #1 SAPO-34 L HIRMIZRE (B 1). SAPO-11 1%
4R Langmiur ), SAPO-34 (MR M REAER R R i 8L RB T RKEALE R X
ABERETY. BEAEWNETHEKE SAPO-11 M1 SAPO-34 L i W i &
(T=294K, P/P,=0.55), 4+ Bl % 7.1 M1 3.5w/w%. SAPO-11 %1 + TH AL B %&
0.60—0.62nm Z ] AR 4 K B B R W S HFAA N 0.15cm’ /g, SAPO-34 A FAKT
0.30cm’ / g, MIFESEM & 7] %1 SAPO-34 LB L SAPO-11 (WE /), HEEBHILEHL
SAPO-11 k—f§, XEMTEMMIALEHAF, SAPO-34 yFERELEH", HEmALSFIL
SPA[ A A RFLEE, T SAPO-11 HARHEA 3R EFLE.

fi DTA 3A#IE T SAPO-11 4 Fii#iaEt: (B 2). LRERKYE 373K 1 533K
Ao 2 AR, A3 SR i RSB K I R e, 5 43 9 TR VR A1 R R 55 A R AR 43 AL
MR ERARR B T BB ok, MARERMSHE. ENRIANGRHRE; EERENAR, &
JRBRIA 75 — T4 A HURHE 683K 1 848K Ab R A #AMFA = E BB, IHS&NLT AR
B ERAIE RS . KA DTA 38 o] I 197K §i/r FRMEH R R EBRIK,
SAPO-11 2 Fi RAFHY e .
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Tsmn.:s a 13 h‘/_.._.’.——-'
Py
;‘S’u.% ‘/t.__..__,-., 0. 101
.go 1 0.05
2
G0 6! DR Y SRR S0 Tyl e
P/Po ) P/Po 273 373 473 573 673 773 873 973
temperature K
B 1 7K7 SAPO-34(a, T=299K)H .EZ. SAPO-11 ] DTA i¥
SAPO~11(b,T=303K)_L #1% B4R % Fig.2 DTA curve of SAPO-11

Fig.] Adsorption isotherms of water on
SAPO-34(a, T=299K) and SAPO—-11(b,T= 303K)

3. @SR pH {EXS SAPO-11 RSB HKM

SAPO-11 ARd P, pH MR EREHOERBER WHHERWHT BN
RARES. E3ME 443 ETR_RAEM _ERNEERR pH HTHE APO-11 M
SAPO-11 &%, B 3a,b HIN GRS ILEERMES P IR 7=Y & O AR &, Rk
KK 0.5-1.0um; B 3c,d &y SAPO-11 #Ef{LJG pH > 7.0 B3/~ W1 SEM K, SRk
MEREHFAR, HEEE, BF pH HERREBEEK TR SRR HRRREE, £
LS BRI pH {EX @47 2 — R,

B3  APO-11 1 SAPO-11 4-Fffiét SEM (LA R R B A BRI
Fig.3 SEM of APC-11 and SAPO—-11( di—isopropylamine as template)
(a) APO—-11; pH=6.0 after crystallization
(b) SAPO—-11(13—2); pH=6.0 after crystallization
(c) SAPO-11(19-3); pH =8.2 after crystallization

(d) SAPO—11(19—4); pH=9.3 after crystallization
FUZEREMERS, —REEREM K P K1G SAPO-11 R, 1752 APO-11
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SFF. ENMRRE IEREREE, WE 4abcfin, ERSHBEHERES, AR
KBS BEEARKFEEREE (8 4d), EE5R APO-11 207kt RHRILEMEN R

B4 ERHENFTPEE APO-11 SAPO-11 ﬁ?x’ﬁﬁm SEM Q(u IEP B BAR 7)
Fig.4 SEM of APO-11 and SAPO—11 obtained in the alkaline medium
(di—n—propylamine as template) _ ;
a. APO-11(1-2-1); pH = 10.5 after crystallization
b. SAPO—11(15-4); pH =9 after crystallization
c. SAPO-1 1(15-4) magnified; pH =9 after crystallization
d. SAPO-1 1(22—1) vibrated with ultrasomc waves; 'pH = 9.3 after crystallization

pH {H%:/IMpH =8.0)fi 1% APO-11 Bﬁfﬂﬁﬂ&ﬁﬁiﬁﬁmﬂﬁ FR IR E sb). BHE
Kk (B 50, BBEREK (B 5d) u&mﬂﬁﬁﬁﬁi (B se) SZFRILIFE, HANHE
HERER. B Sa )ﬁu&ﬁﬁﬂﬁﬂﬁéﬁﬁ. ME SE 3R TR REEGE LR, HER
Jr 2R B R e B W TP AT A T ﬁ%ﬁﬁlﬁﬂmﬁxﬁﬁi BHEA R pH (BB,
EREREARBTE, BRANREYS, 4% 5—6um, ﬁ&ﬁﬁkﬁﬁ? iX 10~30um.
SAPO-11 HREHR B LIRS APO-11 EAME, :
a5 i ,

VLA Z R P G e A B B B R4 T A8 4l SAPO-11; PAZ IEWH?&%J&&?HJ B
U MR I REIR A Y B & AR A IR B & IRAL SAPO- ~11 53 F . 2. RN AR
#l, EREANE LR SAPO-11 MM B8 0K FTHES, SRA/M—MR7E 0.5-1.0um
A EREN E PR AITE SAPO-11 Y R R ERERK T RRILREE, Suioh
—MREE 6~Tum. A IEFECAERN, EBRENMEPAZBARTREE, HRR AN
K 2-3um; FERMEN P AR R W ARERER, FRY 5—6um K/,
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B5 APO-1143FHi(1-3-2)f SEM Q(H_Iﬁﬁﬁ’hﬁﬁiﬂl é%ﬂ:.)‘ pH=28.0)
Fig.5 SEM of APO-11(1—3-2) (pH = 8 after crystallization; di—n—propylamine as template)
(2) SEM of APO—11 e
(b) SEM of APO—11 single cry;tals
(c) SEM of APO—11 taper—like growth aggregates
(d) SEM of APO-11 fan—like growth aggregates
(¢) SEM of APO-11 sphere—like growth aggregates
(f) SEM of APO—11 sphere—like growth aggregates
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SYNTHESIS AND CRYSTAL
MORPHOLOGY OF SAPO-11
Yu Zhenchen Yan Aizhen Liu Yang Xu Qinhua
(Department of Chemistry, Nanjing Uniersity, Nanjing, )

Microporous silicoaluminophosphate SAPO—11 was synthesized hydrothermally with
di—n—propylamine or di—iso—propylamine as a template. The results show that pH values and
types of template directly affected the habit of SAPO~-11 crystalline. The scanning electron
micrographs of a typical SAPO—11 generally show sphere—like growth aggregates. Actually, it
was found that these aggregates substantially were composed of single crystals with lower
symmetric hexagonal prisms, approximately 5—7um across.

keywords: silicoaluminophosphate molecular sieve
synthesis crystal morphoogy



