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Photocatalytic Performance of Mesoporous Kaolinite/g-C3;N4 Composite

CHENG Hongfei, ZHAO Bingxin, ZHANG Meng, XU Peijie, CHEN Xinyi, LI Xueliang
(School of Geoscience and Surveying Engineering, China University of Mining & Technology, Beijing 100083, China)

Abstract: A new two-dimensional layered mesoporous kaolinite based photocatalysis composite with strong visible light response
and high photocatalytic efficiency was successfully prepared by acid-base etching and thermal polymerization, using mesoporous
kaolinite (PK) as carrier and dicyandiamide as precursor. The crystal structure, molecular composition, microstructure, specific
surface area, pore structure, and photochemical properties of the photocatalytic composites were characterized by X-ray diffraction,
Fourier transform infrared spectroscopy, scanning electron microscopy, specific surface area test, UV-Vis absorption spectroscopy,
electrochemical impedance spectroscopy and other detection methods. The results show that when the mass ratio of PK to g-C3N,4
(GCN) is 1:3, the prepared PK/GCN-3 composite has a larger specific surface area (25.9 m*/g) and a wider visible light absorption
threshold (517 nm). The apparent reaction rate constant of PK/GCN-3 in terms of the degradation of Rhodamine B dye was 5
times that of pure GCN after 6 h visible light irradiation.

Keywords: mesoporous kaolinite; graphitic carbon nitride; photocatalytic performance; thermal polymerization method
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1.1 ##

BT B e Ak B bk R D EAIX, &
WHEEN 95%, ZdEERECN 1.03. AAMNM
(NaOH). #hFEZ(HCI). MEZ(C,H4Ng, DCD). Jo7K
LB (C,HgO). ZFIH] B(RhB)E N #ral. B2
ARSI = H .

1.2 LTI &

121 AflEifs B S A R R R EE
59K H 6 mol/L ff] NaOH V& LA 5 g:100 mL (][
WELIR A, ELEKHTER 70 CIEIE NP 6 h
Jo, FHRA WAL QAL LL 4 000 r/min % ES O
e, ZJa 50 mL 2 B K IE SR Bk A TR
W 3~4 I, SRIETRCE T B HTE 80 C i B T R4k
HEF 24 h, ARFRAEELE 1SR A

b Je KA B e A SR EESS 5 mol/L 1)
HCI AP 5 gz 100 mL [ & EL S 510 A, AEKIB
B4 80 CHEIR &M T HFELIHE 6 ho B P T Bl =S
OB JE, F 50 mL 125 B /K& S ik [ R T
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4g. 6g. 8g. 10 g WHEE(DCD)[FE AN AT A
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. FRAS TR 2.5 C/min THEZE 550 °C, HIE
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(1) X B R AT A BT RE b R R AR 2R . DN 251
Cufl, HJE: 40kV, HJ: 100 mA, D %:
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GCN is g-C3Ny; Kao is Kaolinite; PK is mesoporous Kaolinite.
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Fig. 3 N, adsorption-desorption isotherms and the pore size
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Table 1 BET Surface area, pore volume and pore size of
different samples

Surface Sore X
Sample y 1 3 Pore size/nm
area/(m™g ) volume/(cm’-g ")
Kaolinite 9.3 0.039 12.923
GCN 21.7 0.149 27.205
PK/GCN-3 25.9 1.178 2.798
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Fig. 5 Photocatalytic degradation and Linear transform In(cy/c) of the kinetic curves of RhB under visible light
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Table 2 Parameters of the pseudo-first order for RhB degradation under visible light over various catalysts

Samples Fitted equation K/min™ Correlation coefficient (R?)
Kao »=0.000 23x + 0.234 40 0.000 23 0.990 86
PK y=10.00031x+0.302 15 0.000 31 0.991 61
GCN y=0.001 15x + 0.261 76 0.001 15 0.998 49
PK/GCN-1 »=0.002 85x +0.240 59 0.002 85 0.990 87
PK/GCN-2 »=0.003 12x + 0.445 06 0.003 12 0.998 15
PK/GCN-3 y=0.006 38x +0.326 07 0.006 38 0.999 36
PK/GCN-4 »=0.003 90x + 0.461 44 0.003 90 0.995 96
PK/GCN-5 y=10.003 83x +0.378 97 0.003 83 0.998 81
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Fig. 6 Schematic illustration of the charge separation and photocatalytic mechanism of PK/GCN composites under visible light irradiation
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