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Abstract

Using processed coal gangue as the silicon and aluminum sources, the static hydrothermal crystalliza-
tion method was employed in a reactor at 180°C for 80 hours with a molar ratio of Si02z:Al203:Naz0:Hz0
= 30:2:9:180. The samples obtained were centrifuged, washed to neutrality, filtered, and dried. The
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physical and chemical characteristics of the product were characterized. XRD results confirmed the
synthesis of mordenite molecular sieve, and scanning electron microscopy images revealed sim-
ilar plate-like faujasite crystals with high crystallinity. Adsorption results showed that at a meth-
ylene blue concentration of 3 mg/L, mordenite dosage of 1 g/L, reaction time of 120 min, and pH
of 10, the decolorization rate of methylene blue reached 86.7%, with an adsorption capacity of
4.9 mg/g.
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Table 1. Chemical composition analysis of coal gangue (%)

= 1 R RUER D 734 (w/%)

R SiO2 Al203 Fe203 CaO0 MgO K20 Na20 SO3 P20s
o 47.46 26.19 1.24 0.08 0.69 1.90 0.25 0.40 0.05
B2 TiO> NiO CuO ZrO; Sro Cr203 CeO; IL )
wE 1.09 0.01 0.01 0.03 0.01 0.03 0.03 20.52 99.99
Table 2. Chemical reagents used in the experiment
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Figure 1. XRD (a) and SEM (b) patterns of mordenite molecular sieve
1. #£365#H A5 FiHH XRD (a)F1 SEM (b)
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Figure 2. Effect of pH on the adsorption of methylene blue by mordenite molecular sieve
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Figure 3. Effect of methylene blue concentration on adsorption efficiency
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Figure 4. Effect of reaction time on adsorption performance
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Figure 5. Effect of dosage of mordenite molecular sieve on adsorption performance
B 5. 23¢%A 5 7% A SR M RER 2R

K A i L SE I8 25 PHdt AT R SLIR HEAT IR AE,  RIE I FH LR IR EE 0N 3 ma/L. 7> TN 1 g/l
SR BEIS[E] 4 120 min< pH 2y 10 FRIZEAF 0 5E 73107 W B IV FF ik S P €. 309 86.7%, W 50y 4.9 mg/g,
5 FRSEIREIRIEARY) 1, O] LA A AT 21 B 733 05 PR I i ) o (2R AR A

4, 4Eip

(1) DATALEE S AR AT A o REIR . ERIRAE KR R & i T 2600, XS P B AL 2R R AT
TRAE, %18 30Si02:2A1,03:9Na,0:180H,0 FEE/RECEL, &4k 12 h, THEE AR FIn#E 180°C 5 4
15 80h, XRD 455K WA WA 22630 AR IE I 5 SOk TR R IEIE AR &, RIS 4 7 B A Bom i
ghE .

(2) FUR 5> T I R W e de A . W SRR N 3 mo/L. TR N 1 g/l MRS
(B4 120 min. pH 24 10, LA E H R0 (1) 0 €6 20 K I Bt 380k Bl i i, L0 86.7%, W& 4.9
mg/g.

SE
[1] DR FRAT G L 6H A T K SL I BT T [D]: (A2 Ar 18 3], i TP EE oK%, 2017.
[21 2R, B2 Wan 7K s S o RI]. AR R Tk ST, 2019(3): 1-6+19.

DOI: 10.12677/amc.2026.141004 34 MRMEZERTHT


https://doi.org/10.12677/amc.2026.141004

(3]
(4]
(5]
(6]
(7]
(8]
(9]

[10]
[11]
[12]
[13]

[14]
[15]

[16]

SR, AR, ERE, SR BT AR A0 R A SO K Cuzt IR R RERT D). AL R R AA R,
2025, 53(6): 214-218.
EE. AR L6 7 T 1A RS RAL[D]: [ 2260 3] HF i i 4K, 2016.

Fu, P., Yang, S., Bao, X., Wang, H. and Yang, Z. (2024) Reductive Decomplexation of Cu(ll)-Complexes from Copper
Wastewater by Zero-Valent Aluminum Material. Chemical Engineering Journal, 479, Article 147705.
https://doi.org/10.1016/j.cej.2023.147705

Wu, H., Shen, J. and Liu, Y. (2024) Experimental Research on Influence of Curing Environment on Mechanical Proper-
ties of Coal Gangue Cementation. Science and Engineering of Composite Materials, 31, Article 2024007.
https://doi.org/10.1515/secm-2024-0007

FLES. ARSI A A R S RAE[D]: [ 2208 5C]. KiE: KIEH 1K, 2013,

JiOBR, PVKIR, TRETHE, B, Wt BT AR A TR KA B T ERE[I]. AKALIRAR, 2021, 47(9):
1-6.

TR, SRR, BCEE, ENE, JeEAL PR A G RO A T 0 SR R R [J]. MR HOR, 2023, 42(11):
252-255.

RS, ERE, P Ot A S TG BN ERSRIR[I]. T EERH(E R, 2019(5): 15-16.

M, XIAFE. 2060 & R SR TS ). o FH1L, 2002(4): 312-319.

22 A A R FE T R 5 3], R4, 1974(2): 14-17.

Li, S., Wu, H., van de Poll, R.C.J., Joosten, R.R.M., Kosinov, N. and Hensen, E.J.M. (2022) Synthesis of Nanocrystalline
Mordenite Zeolite with Improved Performance in Benzene Alkylation and N-Paraffins Hydroconversion. ChemCatChem,
14, €202101852. https://doi.org/10.1002/cctc.202101852

WA, S5, AR, N, 0. AR BT A G R A 0] AR (A ML), 1999(1): 78-81.
Sohrabnezhad, S. and Pourahmad, A. (2010) Comparison Absorption of New Methylene Blue Dye in Zeolite and Nano-
crystal Zeolite. Desalination, 256, 84-89. https://doi.org/10.1016/j.desal.2010.02.009

Zanjanchi, M.A. and Sohrabnejad, S. (2003) Intercalation of Methylene Blue into Mordenites: Role of Zeolite Acidity.
Journal of Inclusion Phenomena and Macrocyclic Chemistry, 46, 43-49. https://doi.org/10.1023/a:1025699425668

DOI: 10.12677/amc.2026.141004 35 MRMEZERTHT


https://doi.org/10.12677/amc.2026.141004
https://doi.org/10.1016/j.cej.2023.147705
https://doi.org/10.1515/secm-2024-0007
https://doi.org/10.1002/cctc.202101852
https://doi.org/10.1016/j.desal.2010.02.009
https://doi.org/10.1023/a:1025699425668

	煤矸石制备丝光沸石分子筛及吸附性能研究
	摘  要
	关键词
	Study on Preparation of Mordenite Molecular Sieve from Coal Gangue and Its Adsorption Properties
	Abstract
	Keywords
	1. 前言
	2. 实验内容
	2.1. 实验用原料和试剂
	2.2. 实验仪器
	2.3. 分子筛制备实验步骤
	2.4. 吸附实验

	3. 结果分析与讨论
	3.1. XRD和SEM分析
	3.2. 不同pH对吸附效果的影响
	3.3. 不同亚甲基蓝的浓度对吸附效果的影响
	3.4. 反应时间对吸附性能的影响
	3.5. 分子筛用量对吸附性能的影响

	4. 结论
	参考文献

