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Table 1 Synthesized Condition of SnAPO_,

) reaction mixlure composition (mol.) Sn XRD

. sample H,0 P,0, A0, $n0, Fy,N source characteristic
AIPO,, | 400 | 105 | 1.00 - 1.61 - AIPO, ,
s"‘?“;o-’ 400 | 105 | 100 | 011 | 1.5 | SnCl,sH,0 | SnAPO,
5""29)0-4 400 | 105 | 100 | 032 | 185 | SnCl,eSH,0 | SnAPO,

| [: p

Smg)o., 400 | 05 | 100 | 05 | 185 | SnCl,+5H,0 ms:’:":o;;"ism
SHAPO_, . SnAPO_,

“ 400 | 0% | 100 | 075 | 185 | saClesHO [ SRS
$RAPO, : : SnAFO_,

A 90 | 105 | 100 | 020 | 150 | Sa0,xH0 | U
smgo_, 400 | 105 | 100 | 040 | 1.50 | SnO,. 11,0 im:““rﬁ;’;;’m]
SnAPO_, . SnAPO_; |

ey 400 | 105 | 100 | 060 | 150 | sn0,ewm0 || 09
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Table 2 Synthesized Condition of EnSAPO_
reaction mixture composition (mol.) Sn XRD

sample ~ - h -
N0 | POy |ALO,| 8iO, | SnO, | EyN source characteristic

SAPO_, | 40.0 | 1.05 | 1.00 {0.50T| - 1.61 - SAPO_,
SnSAPO_, ! 40.0 | 1.19 | 1.00 {0.507 | 0.485 ] 2.07 SrCl,« 5H,0 SnSAPO_,
SnSAPO_,

SRSAPO_, ;| 40.0 | 1.39 | 1.00 | 0.507 | 0.73 | 2.45 SnCl, « 511,0 amorphism,
impurity crystal

SnSAPO_, ,| 40.0 | 0.90 | 1.00 {0.507 | 0.32 | 1.73 | S$nCl, - 5H,0 SnSAPO_,
SnSAPO_, ! 40.0 | 1.05 | 1.00 | 0.507 | 0.16 | 1.50 SnCl » 5SH,0 SnSAPO_,

“nSAPO._ . 400 | 1.05 | 1.00 {0.507 | 0.27 | 1.50 SnCi, « 51,0 SnSAPO_, )

' SnSAPO_¢

SRSAPO_g 4| 40.0 | 1.05 | 1.00 ]0.507] 0.91 | 1.50 ! SnO,« xH,0 amorphism,
' impurity crystal

SnSATO.,

bnSAPO_,_, 400 | 1.05 | 1.00 |0.507| 0.23 l.SQ SnO,xH,0 nmcs‘rphvﬁm,
impurity crystal

. : : ‘ SaSAPO_,

SnSAPO_ 4| 40.0 | 1.05 | 1.00 {0.507 | 0.35 | 1.50 | SnO,«xH,0 amarphism,
’ - impurity crystal

SnSAPO_,

SnSAPO_,,| 40.0 | 1.05 | 1.00 [0.507| 0.46 | 1.50 | SnO,~ xH,0 amarphism
impurity crystal
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Table 3 Chemical Composition and Cell of Samplces

chemical compaosition (mol.)

sample - cell composition
S|01 PzO’ AIIO, SnOz

SMAPO, | - | 0776 | 1.00 | 0024 | Al ,Py0sSn0,.04
SnSAPO_, | 0.24 | 0810 | 100 | 0.036 |Al2Pr0sSissSN0ss0us

FE5 XRD 40074, SnAPO_, Tn SnSAPO_ (Y45 HI 1§ AIPO_s HIKML 7,
RNEXA RS IR T Ol gE, AL 1 BT RAYIZ2 R = FOR T BESL i S w42
A FREE AR AR Bl AR, BATTRRER S,

¥



314 ' B OMOfLoE % M 71

e
o -
SusAlO-S
[
. SAI)-4
9Y L SnAloy
Y.

Ve -
) AP -5

L. _
T T T

142 BERATELEG 0 DTA 1Y

Fig.2 DTA curves of samples after calcination

|1 FER0Y SEM M
Fig.l SEM ofsamples

Z. SnAPO_, 11 SnSAPO_, (134t L _ |
1. DTARE: BT SnAPO_, 11 SnSAPO_, £14%/G M DTA it (5 2). {E 80~ 50T
Z T~ 3L 11,0 PSR, WRIRT T AR BB LB AN, Kissinger @

IG5 BT U R”"T‘” =Ae VMM @ FMAK, T, VERMIE, PIW, Ty AN
M

FALIB E BRI M. AIPO, BEIIUK, PRNTE AIPO, o't AVER P ZEEFHER, TR AT
, wPmebads, BURHHY H,0 BT BRR, WS SAPO_, 1 SnSAPO_ 1, HUTJREFIH
FIAAT S, TR IOLTT, 5 L0 M{ETA INER. B Ty R PFIRR. 7€ 900C 0}
MORRGHBIR.. o

2. WRFARIRARNIA: MICETEAER A THMXT KRS R0 M B Rgdd 3,
4). TR, AIPO,. #1 SnAPO_, ()55 iR4R 12 S K1, W“.-\;APO, () MR B R AR T
Langmuir &, Tix}FFHRDEINBRFERAEY R Lanegmuir B, BT 2 IIFMBIAF R, wois
TR Yok 2 RHHF AR M TEIR. )

3. TPR MIWER: ZPJITIAE T SnO, SnAPO_ I snSApo_‘é iy TPR i, 1E SnO, 11y
TPR Y18 1, 7 731C AL —¥%, i SnAPO_ 10 SnSAPO_, ¥ JZ ek M, WGAN

wtZ
" wil,
+° 16
"
28 . L2
('//-/./'f: : n%ﬂ
20 je= i
nd 8 2 e
S v,
AXN i " —a
12 A af i Zomoom "
Iy
e R
0 03 1.0 | 0 0.5 o
/P . s

M4 FRUHEERT ORI

Fig.4 Adsorption isothcrms for cyclo—

M3 H,0 XM TFWLHSTS

“ig.3 Adsorption isotherms for H,0
Fig.3 P 2 hexane at room temperature

. AlPO‘_s, SnAPO_s,
SAPO_,, SnSAD_,,

at room tcmperaturc
» A0, SnAPO._,,
' SAPO.,,  SnSATO.,.



maw SnATO_ T SnSAPO_, M4 L3 b i . 315

$nO, 1 Sn AT BLA+4 MR B, HFA—LLH, TG SnAPO_, F SnSAPO_, i
) Sn B M EIR" AT A, SLIMGEE, $KEidE TPR H6 LR IME L, SRR Sn g3k

NSRS,
“

SnAPD-§ Te—
Fiy 100 W 300

“C

B 5 SnO,. SnAPO_,fil SnSAPO_,

M6 SnO, AIPO, ,FiISnAPO.,
i TPR I ‘

0 TPD i
, . Su0,. SnAPO._ , ‘
Fiz.5 TPR spectra of Sn0,. Sn s Fig.6 TID spectra of SnO,. AIPO,
and SnSAPO_¢ and SnAPO_,

=. SnAPO_; 1 SnSAPO_, IER{E B B R i% e
1. TPD MRE: M THAMY TPD I MIMEKHRTRPCHHE. A 6 TR
AIPO,_y TE 91 CAE I IL—AMRAR B0 E, LIRS VRS NLAR .0 115). SnAPO_ 7E 88T 1
235C AR A wE, HREMMIESA. SnO, ity TPD [ LU, A SnAPO_, 7§
MR R MR e SnO, BLRM, Wi T Sn AT W S35 2E TR mEmr b,
SAPO.; F1 SnSAPO_; (¥ TPD IWHAMBUE 7). XX Sn BIATRERERIEI N K.
Fd4 STFRHRLAP LN '

Table 4 Density of Acid Center on Molecular Sicve Samples

sample Tu(T) |scidcentcr/ g « sample
AIPO, 4 91 287%10"
S5nAPO_, 88 2.50 x 10™
235 1.87x 10
SAPO_, 130 4.30% 10
230 426%10%
SnSAPO_ 135 6.05x 10™ -
235 490 10%

2. LSRRI AR LE 400C TF KRR (MR, B IR U T R,
(4000~ 3400cm™), M 8 7T, AIPO,  LFIIMIEINM, SnAPO_, 7E 3466 F1 3610cm™' 4t
HA=A12, ERNENAET, BT Sn0, 1Y IR, LRI I2IE6E T I TT R SnAPO_
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Tahle 5 Activity and Sclrativit of Methenol Conversion Reaction

product conyersion
€0l ¢ | ¢ | 6 | a6 | ¢ | <
sample 1 i ()
AWO,., | 1000 | - - - - - - 58.4
SnATO,, | 1000 - - - - - - 66.0
SAPO,, | 276 | 594 | - |5529 | 2545 | 673 | 392 92.1
SnSAPO_; | 1508 | 467 | ~ | 53822067 575 | 137 86.7

KIVETNERY]: HE AIPO. s T1 SnAPO_, L3 UIBA LR B, RGP SULAY, ST
SAFO_s 1 SnSAPO_ 1A A Rk S LA

FE3CRIGHE . WREME HZSM_, J_r.ﬁﬂlsdﬁ}i/)_)z)ltrm. QL PR A AT
Bt QORI LRIV REALEY. WS RN RI ™, SRR b=
PRE SCRIRRUGA AR, Keeding P AN, Wrr{E HZSM_; LU =M EE T B L
# 71, 1 Dong Qingnian 2% © WA 40 WAL N BRI RN R LB LT
M. WIELFIM LR, AIPO,, 1276 B AR, L ERARARE, WA RENSE L 0ET. i,
TEREWM LM LR PR, A MBE— b Z PR S kA1, SAPO T
SnSAPO_; L= B AEAEER, HUORARE, DAT B = W BLUE— BUSLRS il iz,

B X X MW

(') Wilson, S. T. ct al,, U. S, Pat., 4, 310, 440 (1582).



Hamw . SATO_ M 5ul AP0 AR LB * 317 .

(2) Lok, B. M.ctal, U. 8. Pat,, 4, 440, R71 (1964).
(3) Lok, B. M.ctal, Cur. Fat.,, 0161471, (1985).
(4 Kissinger, H. E., Analyst Cher, 27, 1702 (1957).
(8) Sayed, M. B.etal, J. Catal., 8?, 177 (1984).

(6) Chang, C. D.ctal,, Catal. Rev., 25, 1 (1683).

(7) Kceeding, W. W.ctal, J. Caral, 61, 155 (1920),

(8) Dong Qingnian ct al,, Proceeding of China~Japan Symn. on Cosl and Oil Chemistry, Tuiyuan,
PRC(1985). '

SYNTIIESIS AMND PROPERTIES OF SnAPO_,
AND 5n5AVO_ MOLECULAR SIEVES

Bao Shulin Xu Qinhua Zhang Fangliang

(Pepartmert nf Chemictey, Nanjing University, Nanjing 210000}

The atom Sn isomorphious suhstitution was verificd that Sn can be inserted in the frame-
work of AIPO, ;and SAPQ_; molecular sicves and modificated  some  preperties  of
AlPO,_4 and SAPQO_¢ were hardly reduced to zero valence 5n.

The IR spectrum resrarch shows, there were no hydroxy! groups and no B acid sites on the
AlPO,_y. But therc were two hydroxyl groups at 3666ecm™" and 3620 em~on the SnAPO_ B
acid sites were present. The acid properties of SATPO_s and SnSAPO_g were similar.

It was also studicd that methanol conversion reaction by above synthesised samples. It was
dircovercd that methanol can be transferred only into dimcthylether on the ATPD, ¢ and
CaATO 5 and methanot can be travsforred into hydrocarbon cither on SAPO_; or SaSATO_,.
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