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Abstract: In this study, self-supporting zeolite NaP was synthesized from fly ash-based geopolymer via in-situ
hydrothermal method. The effects of various factors, such as hydrothermal temperature, crystallization time, con-
centration and volume of sodium hydroxide (NaOH), on the crystallinity, morphology and mechanical strength of
the resulting products were investigated. Optimal conditions for the synthesis of zeolite NaP from fly ash-based
geopolymer were determined to be as follows: temperature 100°C, curing time 24 h in the 50 mL of 2. 0 mol/L
NaOH solution. The compress strength of zeolite NaP is 23. 21 MPa with specific surface area of 50. 46 m’/g,
which can meet the industrial manufacturing and production standards. The in-situ hydrothermal method is a facile,
environment-friendly and controllable method for the preparation of self-supporting zeolite. Moreover, different
types of zeolites can be synthesized by controlling the raw material compositions and reaction conditions.
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Fig. 1 XRD patterns of fly ash and fly ash-based geopolymer

10 pm

SUROLO 10.0 kV 11.0 mm =5, 00 k SE(U)

B2 IR Ca) SR TR SR P 3R T (b)) R RE AR i 1 SR AT THI C ) (1) SEM. 1]
Fig. 2 SEM image of fly ash (a), the surface (b) and the cross-section (¢) of fly ash-based geopolymer
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Fig. 4 SEM images of hydrothermal products synthesized under different alkalinities
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Fig. 5 Compress strength of hydrothermal products synthesized under different hydrothermal conditions
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Fig. 6 XRD patterns of hydrothermal products synthesized
under different volumes of NaOH solution (2.0 mol/L.)
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Fig. 7 SEM images of hydrothermal products synthesized under different volumes of NaOH solution (2.0 mol/L)
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Fig. 8 XRD patterns of hydrothermal products prepared

under different hydrothermal time spans
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Fig. 10 SEM images of hydrothermal products prepared under different hydrothermal time spans

2.5 KHBREXTHEMEE L NaP B o F s
K FAGUR JBE H 5% Wi 43 1 07 45+ FPE R Y o A
2L, WA AR RO S AR R P A
SNV FELE 80 ~ 120°C o A S 56K H S8 Wy He ik T
B45 50 ml WeJE N 2.0 mol/L NaOH ¥ ) 7K 4 2
N 2EH, F 80 ~ 110°C K #4424 h Ji5 , W8 7K Rl 2 %
IKIG= WA 2H ) s, 45 SR TR . 4K

P— NaP i1
S—JrA

_—

\W

B80°C
10 15 20 25 30 35 40 45 50
26/()
11 ANFEK G XRD &3
Fig. 11 XRD patterns of hydrothermal products prepared

at different hydrothermal temperatures

PR JE BRI (80°C) , =9 T H A B AE M. Bl
5 7K AL BE 1) T w5, NaP b A7 1R AT S U o 155 3% 347 448
K, IFAE 100°C W 5% 9. 4k 42 41 K Bl B &
110°C , NaP 4y 7~ 5 [ 47 AiF G 5 i AR 389 K, H
BT BN AT 2% TR o AR 3R B 3 45 2 S B, G B A ]
{1 i A R B AT K AT 75 BN ] 458, T 42 v 7K 4
W BE 25 T80 NaP L5 70 1) d AL T A8 ke .t B3k
g5 AT 40, K HGRE R 100°C | S AL INFA] K 24 h T4
FEMIIR S SR AEE BK . M/K PR IE AR T 100°C,
FT s KB AE KT 24 h, KA A 2 S 300 7
7 A PR 5 R P A o T 24 7K G T 100°C
O T 03 B 5 K 46 ot o B I I 5 I R B N T 24 h,
POk K P i AL K NaP 8201975 76 B s i i
WO D R PR AT A

B 12 R AR KSR BE K 44 24 b S5 72 0 1R B0W
TESAAE M. B 12a BoR b A 7E 80°C /KA
24 h I, He R R T 35 BROR G TE B M. 90°C UK
P24 h I CE12b) , 6 i T8 BRI BURE A= K 458 K il
FBRTE NaP il A7 B0RL, J50RLRE f1 A8 43 0 2o 27K A
YL B 2 100°C I C P 120D, K34 24 h JE bS8 &)
CL 2R e 45 by 45 R B0 L 45 1 T 30 U] 14 8 43 FE NaP
RAGr T IR HAR, 5 3R T E B A LB H B, 27K 4
IR FEIE110°C I CE12d) , NaP B 4y 10 s 44 R~ 728



55 4 301 T BRI TR &

PR IR AL NaP B A7 23105 (K F 5T 677

SUS0I0 10.0 kV 12.1 mm =5, 00 k SE(U)g*

c 100C

10.0 pm
SUR010 10.0kV 11,5 mm =5. 00 k SE(U) g+

S SUZ0I0 100KV 11,9 mm =5, 00 k SE(U) >

K12

—

AR [ AL P 1 SEM [

Fig. 12 SEM images of hydrothermal products prepared at different hydrothermal temperatures
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