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SR MAP #ANIEBLAERI N ERAR
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(BB KR¥4¥FE LE 200433)

WE ERBEKBBRERP, LUK IR, AR AIER EXTRAREPHARMNT
BERT , KU P A RERK A NBEATHEANEHRE MAPH A ARRNBEAATRS
PRI R B AR T 5 R Rt B MAP ¥ A R K IEALRE N 59.6k]-mol =" . R
oot A -REMERERTY N ARG EERNYERP ALK A RBEELES
ARG BES I 40.3 F150.7 kJ - mol - . MAP & 94 KIEMLRE LA K A BB MIXTIE B AR 5 AR K
B BEIR/R & B MAP # i (A R it SR A

XA MAPHE, CISH,FHRE &, 4%

MAP(BP & 48 P &) b A BB 2 AH FL2 4 3124 0.35nm x 0.45nm F1 0.28nm x 0.35nm HFft /A
TEIR AL Gk B W B T A 4 A B O B A B T ACHR L SiZAL H 1
B MAP B A A BB SR, =4 T HHBE FREBE R, 7T /60 ¥ ik 7 B 7 o i 8% @
R R B RE K A Ca®t M A H T ALK, B B BRSO . XX F I R I LM O
K EERA, R ESTHEEEEEE L. MAP B GBI B R A B BIA, MR T 4A
B A HREER OERET 2 RHEE R, FAARIFHEENE. OB MR F X
BHURA B RAS B REANMNR . O RGEEF P REFE SR WE R, I
ZHURBEHARNEE FTEEEEN . MAP B A KNSR RN HNRREZ AMINE
W, IR E A K BHE R LR -7 B TS 5 sh 205 R R RE .

NaP i A B —FR A5 & R EiE (BB BRI KT 3)GIS BB A, B 7 db & . MAP #
BRI BREM S NaP 6 B B FRERK. A SCHS R FKE B AL E M, L
NaP i f1 0 B FP A R B REKN MAP B G, St A R R 54 S h T THR.

1 SLBES
1.1 AFAEEH

PIKBEEE w(Nay0) =8.22% , w(Si0,) =24.83% R EETR , A4 7 4 i) A1(OH); #1 NaOH F
H S ERTE W AR TR, AL AR w(Nay0) =20.0%, w(ALOs) =20.0% . IR &k H,S0,
B NaOH ¥ 17 58 B .
1.2 &/

» B,59%, 8 B ERN, » » EXAHEMRKETIRYEE
YR B #A: 1998 -06 - 22, I HHH: 1998 - 09 -21
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1.2.1 MAP&#es4 8  FA 4 B F NayO - ALO; — Si0, - HyOfk &), (kR gy BE /R HL 2k
2:1:3.8:94 B KFEB S 0,80, RERF, HE5ERMES W, ERMNESWEITNK
A 5 I i B A B R 400mL B R B R R B P &3, T 70 ~ 150°CH#r 1k 4L 72h. 7K FA
EMSEEN TR BASEEEHET AR MAP B A & P BRI A B . 24k 22387 X F & F
MIRESREE R LR 3.8.
1.2.2 & MAP#H LA A& THEE/RELL Nay0:ALO;:Si0,: H0=4.5:1.0:2.0:102.6, T B
BT RBYER A B (NaOH) , B AW (KBS NaOH BIRIB R G H S HAMIER),CH
B (NaOH BB 5B MMIBE) 6% A BB ZE 70 ~ 100C, ZERIZIM A G T , 20 H# 2
TOCHITEIR B MIEMR C BT MABR A PERBRRESY ., ZRMESYERENRETH
Pk ERHMEUD BRSSO TR
1.2.3 AR BegeR B 1.2.2 R 550 IR i SR 9 B8 /R e L e ol S R 49 , (B A4 A
P AU A LA, SR E 70 ~ 100°C, 158 A R A .
1.3 R4

FAHAY D - MAX/ 1L A H3) X SHRATS (XRD) (AT M 4 8 S X 45 & B /O3l 2,
CuKo 58 5} 40kV/20mA , FHHHTE B 5° ~ 35°/(20) , I HE E 8°/min. LL-& B B AE P B A SFp
YER 100% 45 & 5 bR BE, BUE — B 5 XRD 5/ 5 M RRIEAT §F & BP (101), (200), (112),
(301,103), (132) EEA B SR L, AT M XS MAP B AN ERE . XH
AR AT 5 06 XF 157 B 20 1B 20 B1A 12.46°,17.66°,21.67°,28.10°,33.38°, LA Lind 4A 364 #E 5
() 1ER 100% A B3 A 45 5 B AR A LS — B4 XRD 1§89 (100), (110),(311),(321),
(410) FLAMFIEAT SIS R A B A SRR LL 8, B A A R A AT 4 B XA 3
W T 157 Y 20 B4 B8 7.18°, 10.17°, 23.99°, 27.11°, 29.94°.
1.4 HRINFERERERVUERFUERNE

Fh R A A O 5 o B MR I F) SR A B RT 44 10 Rl 4% . DL RS 45 5 B R B B (3 TF
A ) BRI A A S 3 o, BB 1/ ERBREEEMER . d xSt AR E
MR B A SR A K AR B R [R1IR B T R R A A K BT B A B S L RE
H5HKIELEE.

2 HR5IE

2.1 MAPHAMGERIRE

211 FRARAEBETHSRE 3 1.2.2 FH RN YERE WX EE & HE (B RN
Y =4%) HARFRE TS KA MAP 3 A #9 XRD 3%, WA 1. &R BT 80CH , &M
A ALET 18] (10min ~ 1h) , K HBLBE A A7 47 &, BT R =Y N R ERS . RN B W ER, H
ARS PR AMATHEEI, B R, BB BB, REFY o MAP & A B A H
B# . &b JL/E S, MAP i ST 8 7H e, A BB 7 77 0 I B BRI, RS T 5 B R AL iR
BEARR L {H A BRI G AT 58 25 S b4kl MAP BB . RS  MAP b AT & RS . B
B, ABIP A AFTER R K (1) . R R AR A 524 8 54 M At : 100°C /3h,
90°C /4h,80%C /9h,70°C/12h.
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A A A A A A A A, .
5 10 15 2 25 30 35 § 10 15 20 25 30 35
20/° 260/°
a-1h; b~2h; c-4h; d-6h; e-8h; f-12h a-lh; b-2h; c-4h; d-6h; e-8h; f-9h

20
26/°

a-20min; b-30min; ¢c-40min; d-1h; e~ 4h a-20min; b-40min; c- 1h; d-2h; e~ 3h

1 AEHRET & 8K MAP B8 A XRD %
A—70%C ;b—80%C ; C—90°C ; D—100°C

2.1.2 FEABAETHES RMNYHHETEER1.2.2%. Beik Si0,/AL0, 5 &/ H
B, BB E (Nay0/Si0, BE/REE) , 203120 1.2,1.7,2.2,2.7. SR E R 100C.

DAAR T 45 & B o S AL B R VE B, 18 BIR [R) B
BERSHE, LE 2 TUE . REEEms %
AGRERMGERENEERE BEM 1.2 ge
W 2.7 6, EBEFHN 1.5Sh BB 0.5h.
WEKE , MAPAMNEREREN 68%, 1A
FYS ARBARLFRERK, 90 F AR
RET AN MAP B A . BE KK, BREME
WE,EREEYPAEE A BB A 24 5 i e E @ : :
Bk (L 2F), B itk 5 ERA BE 26 4% 1.7. MAP th
BB R 55 (%) KO R A B 5 ) R B[] 4 B2 RESHMERNEER
% 86.1/1.2/8h; 96/1.7/7h; 88.5/2.2/6h; A—1.2;b—1.7;C—2.2;
68/2.7/5h. D—2.7;E—1.2(A ®);F—2.2(A &)

2.1.3 HAAENTMAPHGLERLMY R % 1.2.2 VHRE R YE LFE 100C &KL, E
RFMAR MAR(RMESRIHERE )TN 0.8%,4%,8% . RFE B INARG A
MAP ¥ F i XRD i A 3. AR &FF RS L A 4. AR E , MAP 3 1 45 fE
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R, A BRI AR e R, BERERK, BR N 8% MEAGHAHRRD, S REE
B ARBALE Y MAPHANABK, BESERS. MAMOBREREN4.0%, 8
HAERE N 88.5% ARBATEWHAMGAMHES R IE B 42518 8%/2h,4%/4h,0.8%/
10h. T B S MAP M A BB G F B (% )53 719 8%/76.8,4%/88.5,0.8%/80.1.

o e ey - M
- s " L A - 1 . L s 4 4 L N : s b} I\
3 1 15 20 25 30 3% 5 10 45 20 25 W 3 5 10 18 20 25 30 35
26/° 20/° 20/°
2-20min; b-30min; c-1h a-20min; b-30min; c-th a-20min; b-30min; c- 40min
d-2h; e-4h; f~10h d-2h; e-4h d-1h;e-2h

B3 ARAFES M MAP /) XRD #
A—0.8%;B—4%;C—8%

AR RRRE ARBEE SRR AFHHRETHEH MAP B A, 24208, HeEERER
FL7E 1.95 % 2.05 W FEl. XRD #,%Si 57 Al B 1A 8 B 4k 3% 3% 29 27 & Sk 57 00 %08 A 5%
GEU2) S f 5 H 32 0F % PR T3 a4 SR O BT SE , SC#R
22 HZ@EMAhE
2.2.1 MAP &ibwhsk RERFWHEALLRERNEERREZ — BS AW 1.2.2 FWER
Fic bt B4 52 02 490 T [RIELRE T MAP 3B I 45 B 3 h 2 2%

108 - 108 -
L [~ ——e e e
_____ — :
ga ﬁ/g'i.——-\.§° 89 |- //
yeae - e
# ea} S eer el
- " A %
=% ¥ £ 5 53
[ - C oB a
20} 2af- [
a£'12345678918 R N S R S -
t/h t/h
B4 SFAHBNRLHE B 5 MAP ARSI 2
A—0.8% ; B—4% ; C—8% A—T70°C ; B—80C ; C—90°C ; D—100C

222 ABKENERDAF ERMYEKR 1.2.2%, KA S, REBET, Sk
[ 0.5~9h, KM =¥ NaiiE A R G, e Sa 2 nE 6.

BB S ME 6 AT BEA R, REBE SIS E, KN RAR v, BRREExD . 8
BIERE , AR SR BT, ERRE Vo BN A MR B  RRIEBE T 888 BE
RRGBBRERBEEIITE | BR, B EESEKEFEYFERE T BT A
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®1 BBREERERKERSERMXER

R HERER
V,/h! Ve/(x%-h~1)
BE/C MAP¥A ARBAE MAPHA ARMBAL
70 0.53 0.59 89 141
80 0.77 0.91 152 265
9% 1.33 1.43 285 417
100 2.50 2.22 453 588

2.2.3 BEELREAEXRELE BRARBRE
B gV, B gV X RLIBEREE /T HRE, L

B7MES. HHELARITEN A AL MAP H6 ARBENEILEHE
AR RAZIEWREE E, S&BEKIELEE E, W0 A—70°C ; B—80°C ; C—90°C ; D—100C

T:MAP#A: E,=42.6kJ'mol™ !, E,=59.6 kJ*
mol ', A¥ A E,=40.3 kJ*mol !, E,=50.7 kJ mol ™.

30¢
08¢
32F
-08
@ 4 > -10f
£ 2 e
g 36f %-12.
381 1.4}
-4.0 . X ‘ . -16¢ . A . . ) o\
26 27 28 29 3.0 265 270 275 280 285 290 28985
. . R 31 -1
10°T K 10°TIK
B7 MAPR ABBA IgVn-T! B8 MAPKR ARMBA gV~ T
a—ABBA ;b—MAP BB G a—ABRBA;b—MAP B A

AHFFTA, LL=4) XRD i P 3 MAP B A 977 5 04 (0 B[R] 4 2 MAP 3 3 B0 &R B 45
BXAFTARBEWEEZRE. CREMANESBE/REN3.SHBALARAYIERT
MAER RBEERE, TR -FRUEEER. B MAPHANIEE RRBEIELESE
KIEAL BB K TR A R HIRL A U9 75 5935 40 88100 | 3 8 B 78 A SE 0 BT P 5% M9 I B S
REEYHNABRATARBREIEK. T MAP A RAERFREYH RMHIEST AR
BOERM MAP B ATEA KSR, ABEECS &N A BBE FHELN MAP A . B
W i MAP B A A K IELBBL s Lt R RMAKELE, EEEE=184, HGB P
SETE Si- Al B G FRE AR, A BB A WM SRS NEREREEIE MAP &% B4
KB EMEE MAP B ARRMEREA RREEERA, ERRNYERD, ML P
BARFEE MAPHARBEAEREREEK.

Wit A OB LI . (1) 7EBE/R LE R Nay0: AL0;:Si0,:H,0=2.25:1.00:2.00:51.2
RS, LB PO RN, T4 REE MAP B A . & M B EBE Nay0/Si0, = 1.7, B fE
SRR 4% . (2) MAPBAENIEA X REELBRERERKELEYRT ARBEA/
BEBRESERKELEE.
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[- BN B Y

Studies on the Non — Spontaneous Crystallization Kinetics
of MAP Zeolite

GU Ming — Xue SHI Lin — Hai GU Cheng

JIANG Hui — Wen LONG Ying - Cai”
( Department of Chemistry, Fudan University, Shanghai, 200433)

Abstract Pure phase of MAP zeolite (GIS type ) was synthesized in the highly basic solution with water
glass and aluminum sulfate as raw material by seeding with NaP, an isotopic silica rich GIS type zeolite.
The molar ratios of the reactant composition were Na,O: Al,03:Si0; : H,0 = (2.4 ~5.4):1.0:2.0:
102.6. The crystallization of the zeolite was carried out at the temperature of 70°C, 80°C, 90C and
100°C, respectively. The influence of the ratio of Nay0/Si0,, the reaction temperature, and the reaction
time was investigated. A process for transformation zeolite A to zeolite MAP was observed in the reactant
with XRD. The crystallinity of the zeolite prepared was high when increasing the synthesis temperature.
The crystallization kinetic curves were determined in the reactant with or without seeding at different
reaction temperature. The apparent energy of crystallization activation is 59.6k]J * mol ™! calculated from
the crystallization curves at different reaction temperature. Pure phase of zeolite A was obtained in the
same reactant and at the same reaction conditions without seeding. The activation energy of nucleation
and crystallization is 40.3 kJ*mol~! and 50.7kJ - mol~! respectively for zeolite A in same reactant
system. The high crystallization activation energy for MAP zeolite reveals the reason for seeding while
synthesis .

Keyword MAP zeolite, GIS type, non - spontaneous crystallization, kinetics
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