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Researches on preparation of zeolite P from metakaolin-based geopolymers via
in-situ hydrothermal method

WANG Yuan-hui, CHEN Jie-yu, LEI Xin-rong and WU Hong-dan
(Faculty of Material Science and Chemical Engineering, China University of Geosciences, Wuhan 430074, China)

Abstract: Zeolite P was synthesized via in-situ hydrothermal method with metakaolin-based geopolymer (SiO,/
AlLO3;=3.2) as a staring material. The major factors influencing the crystallization and morphology of Zeolite P
were investigated in the aspects of hydrothermal temperature, concentration of sodium hydroxide solution and
hydrothermal time. The results showed that zeolite P was successfully transformed from metakaolin-based
geopolymer at 100°C curing for 24 h in the sodium hydroxide solution of 2.0 mol/L. Being simple, environment-
friendly and controllable, the in-situ hydrothermal method is expected to be used to synthesize other zeolites by
changing the raw material compositions and reaction conditions.

Key words: metakaolin-based geopolymer;zeolite P;hydrothermal method

Fund support: National Natural Science Foundation of China (51502272) ; Fundamental Research Funds for the
Central Universities, China University of Geosciences (Wuhan) (CUG160231); Open Funds for the Engineering
Research Center of Nano-Geo Materials of Ministry of Education, China University of Geosciences( Wuhan)

(CUGNGM20132)

H R AW ( Geopolymer ), T FR LR Y, e it A A2 DY T4 S 45 T BP9 ot 5 40 1) =
I RFE K Davidovits (199120 32 i, o2 AR I 2 2R BER A o 6 A0 Rt - L om DA | it T 1

Wk BEA: 2016-05-17; #EXZ HEA: 2016-10- 14

EEWE: EXRBRBIAIES (51502272); H EHTK 2 GRIO o e s i AR 55 3 (CUG160231)5 Z0E MK P b kL 23
RO I U 4 (CUGNGM20132)

TEEB N : LFHE0992- O, &, WLiRA, MeR%E TREEI, Email: 645116192@qq. com; BHAEE : BRidm(1976- D, %,
P, 1, AETEHAESE A RN WESY, E-mail: chenjieyu@cug. edu. cno



%6 1 TR Ry G SR S W IR KA B P B A 43 0 IR 9 1069
U T A AL T by P T o vl AR AR WAL 48 P 5 P Mha o ¥ B GIS B 2R 4858, 2 B\

85,2002), AT T2 N TR SR R K Ab B [ A
EnE /PGB EEP (i v 0 I el s e 7
Z IR OB U EE, 20045 Duxson ez al . » 2007; FME
A5, 2009), BRI, Ak 51k 1 1H A A2 1K) 2
K

WA 53 1 97 (Zeolite) A& — Fl 2 LA BL, & 2 i
TO, VY i 4z [w) i ik 3 £ Tt 48 00 T8 2% 42 1 — 4 &
BEEER) (Diaz and Mayoral, 2011 1% 48 193 41 5+
7 PAD ) 86 e A B DR A ik T 4% A T T ) ) 2
JE s R ISR 7K AR A B AT 4 1 T b Ao X
D IFATAERCRAR e FE = IR BT Y. O 45 i
2 Wigu CR IR, 2014, it LA 5 IR 26 o] 735k AATT
T (1 1) Lo 1T A F 7 b SR 1) JE R AR, SRR
W24 Davidovits(1991b) 2 B i 28 A 4 v A7 76 338
A A5 S50 Provis 55 (2005) & I REFA R £
T8 TE B 5 T A A T DL AR ek, RS T —
SE ST 1 TSR G o] UG Ak R W 4 43 1 O TR
I, —SCWF I T U5 25 18 T M SR Wy e A0 b A oy 7
Jio TP K 2 A I SR R R O S el B WUl 2
ALO; ~ 2 Si0, — NayO JEHL iR &5 W AFE K F 7
SER, IR T LB W JEAT KA T NaA Wb A7 2 1
i CCui et al.» 201103 B 2201338 . v 3 1 14 fi
e i B TR S, SR T 80T S NV 3 H K A
15 h Fe A g A SCEE i A s BHe (2013 38 1
W A BT R 2EFE 1Y) ALOs-nSIO, F R (o =
1,2, HH45 T Na,O-ALOs-2 SiO, HuF 2K &4, Al
JLAE 90°C 7K 6 /NI 74 21 45 & JE 30 56 I« &5 40 350
1) NaA 73 T s 5K 855 (201324 Hu 2R )& T 240C
ISR 6 /N1 2 J5 A b A

TCIRFI DY TR A, BT Rk i) L &5 0, e nT 1
T 25 W B T 4 e, ¥ 7K AR B, A0 34 R 45 il .
&,2006; fLEENTZE, 20075 Cardoso et al.» 20155
BRE, 2016), 4G P AL 195 O BT 2
H™ il ot B vy, FBRORR U A v HL R U 52 B BRI, )
Ab, B IR DR RIS, Foe B 77 U082 .

ALV BA g e 0 Ok JEURL 45 1l TR A
B ALK I AR 7 iE NG L A2 o P R A o 1
i B A, WF 9T T 7K PAGELRE B 5 7K A 8] ) 4 7 B
JERC I, AT A5 2 PR A7 53 97 1) B £ 5 ik
T2 30 P A AT oy T R DA R By
HAEBEER L.

1 SIS
1.1 FREEAERF

SEIG T i 0 o L v K )R &R 08t R
AN 10 pme FZER R LE T S, T
600°C BB 4 h, 19 2l = i 1, 76 i F A I A .
A A I 1. NaOH Jy 23 #r 4k, iR iy Ll
AR B w427 KBRS SR AT ARk b &
IRIEEE) A I MK B3, B 2.6 ~2.8, &
I 45% ~47% -

1.2 MR RS

H BrukerAXS DS-FOCUS Y X S £ fits 1 44X
SE B I PIAH, Cu B, NI B, HHE R R 0.05
(°)/s» TAEHER 40 kV, TAEHR A 40 mA. HHAL
SUS010 237 K SF434 v 1 W Tl I 458 o IR 1O T
I, TAEHER 10 kV, TAEHETHN 10 mA.

®1 Wl hFEN wp/ %
Table 1 Chemical composition of metakaolin by XRF analysis
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The preparation process of zeolite P
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Fig. 2 XRD patterns of hydrothermal products synthesized

at different temperatures
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Fig. 3 SEM images of the hydrothermal products prepared at different temperatures
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Fig. 4 XRD patterns of the hydrothermal products
synthesized at different alkalinities
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Fig. 7 SEM images of hydrothermal products synthesized in different hydrothermal time spans
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