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Pore Structure and pH Buffering Performance of Porous Geopolymer
Microspheres Based on Inverse Leidenfrost Effect

LI Fangzrian', WANG Yasong, ZHANG Zhibo, WEIJiangziong, YU Qijun
(School of Materials Science and Engineering, South China University of Technology, Guangzhou 510641, China)

Abstract: Porous geopolymer microspheres were prepared using water glass and slag as raw materials based on
inverse Leidenfrost effect. The results reveal that the pore structure and pH buffering performance of the porous
geopolymer microspheres can be adjusted by varying the water glass content and the water-solid ratio. When the
water-solid ratio is 1.0 and the water glass content is raised from 4% to 8%, a decrease in the median pore radius,
porosity, and pore specific surface area of microspheres is observed , and pH fluctuation is in the range of 1.50—1.90.
When the water glass content is 4% and the water-solid ratio increases from 1.0 to 1.2, the median pore radius,
porosity, and pore specific surface area of microspheres increase, and pH fluctuation exceeds 2.00. Notably, the
inverse Leidenfrost effect results in the preparation of porous geopolymers with superior pH buffering performance
and higher cumulative leaching amount of OH™ compared to those generated via direct gassing with hydrogen peroxide.
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Table 1 Chemical composition(by mass) of GBFS
Unit: %

Si0, CaO ALO, Fe,0, SO, MgO KO0 NaO Other

31.40 39.75 13.84 0.52 2.66 9.44 0.57 0.41 1.32

1.2 #HRNH&EE®

K 3% Leidenfrost 20 il & Z FL 1 5 & W il Bk
A HAACL BRI 1 s 5 5 173K 2 s i B & EE AR
B by K KBRS I A F 2 3 P8 (NJ-160A)
Pk 5 ming 85 BB LR B3R T 3 mL HUAK (4
AR A R FOM v Bk s 2 A AR 3
() I BR AR 5 T8 HL(ALPHA2-4 LD plus) -+
J b P A8 hy RERE L SE A TR L 285 24 hy i
Jei R SROER R S HEAT S 2 R AE L e B A
/K5 GBFS 0 i LR 0 K 1 E Omy/ms) 7K 3% 55
rh Y K AL AR A HIK P KBS 18 5w, K R
HE S 5 GBFS (T & L. il &5 75 2 19 ek e 42
M 1~3 mm.

K F OB K R A & 2 AL 3R A 0 AR o
T HOKE LR 0.53 KBRS 45 1 Ry 8 00 R i By
KRR SRS TR A 5 18 B 4 ming A 3% (LA
T TR O ) W SRR (T8 T 43 50k 30%0)
FHPRH B P 1 ming B ORHE AR SF 2 70.7 mm X
70.7 mm X 70.7 mm BYRL B v R kAR, B 72
TRFRAP 24 by RS % U0 I HLRRE & U0 5 sk R R
T IE 5 A T IS 2k pH 2% vl i
1.3 Wik 5 RIE

pH ZZ v It : FREL 5 g Z8 IR R AR T
60 mL £ Tk B 1 dJ5 8 pH 3R R ik
(1 pHAE 5 3 258 oK A iR #RE 23 d.

Water glass @ Liquid nitrogen
%]
»
GBFS =
U Slurry
Water

Pelletizing

[2armnr o
|oartra | " '.J_':':‘,"‘
- =) "?",u_." :

Microsphere
Freeze drying

BT SRJH I Leidenfrost 858 il # 22 FL 3R 7 P OBk 9 71 52 4]

Fig.1 Schematic diagram of preparation of porous geopolymer microspheres based on inverse Leidenfrost effect

1) SCrp i Bt 2H 0 5 42 AR K T L 45 B R ) 56 A 0 42 A o ik sl o L



& 34

27 B 45 JE T Leidenfrost U0 1 2 L 2R 45 W AUk AL 45 48 2 pH 22 i 1 B 269

R2 SAMBREMERMEEL

Table 2 Mix proportions of porous geopolymer microspheres

Sample my/mg W/ Y
R1.0S4 1.0 4
R1.0S6 1.0 6
R1.0S8 1.0 8
R1.2S4 1.2 4
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Fig.2 MIP results of microsphere samples with different water glass contents(my/ms=1.0)
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Table 3 Parameters of pore structure

Porosity(by Median pore Specific surface
Sample . 2, 1

volume)/ % radius/pm area/(m°-g ')
R1.084 39.1 1.17 10.7
R1.0S6 34.5 0.47 7.8
R1.0S8 31.8 0.12 6.2
R1.254 44.1 1.89 13.2
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Fig. 3 MIP results of microsphere samples with different water-solid ratios (wy;=4% )
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Fig.7 Cumulative leaching amount and ratio of OH™ in porous geopolymer microspheres
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