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CLAIMS: 

 

1.   A method of synthesizing ZSM-48 crystals, at least 25 vol% of the as-

synthesized crystals having a fiber morphology, a needle-like morphology, or a 

combination thereof, the method comprising: 

 crystallizing a reaction mixture comprising a source of water, a source of an 

oxide of a tetravalent element Y, a source of an oxide of a trivalent element X, a 

source of an alkali and/or alkaline earth metal, M, the alkali and/or alkaline earth 

metal being Li, K, Ca, Mg, or a combination thereof, and a source of a structure 

directing agent in the form of an organic cation, Q, having the structure R1–R3–R2,  

 the reaction mixture being substantially free of intentionally added sodium 

such that only incidental sodium from the sources in the reaction mixture are present 

and having a molar ratio of structure directing agent cation, Q, to oxide of tetravalent 

element Y in said reaction mixture from 0.01 to 0.05; a molar ratio of oxide of 

tetravalent element Y to oxide of trivalent element X in said reaction mixture from 50 

to 120; a molar ratio of water to oxide of tetravalent element Y in said reaction 

mixture from 1 to 500; a molar ratio of hydroxyl group concentration to oxide of 

tetravalent element Y in said reaction mixture from 0.1 to 0.3; and a molar ratio of 

alkali and/or alkaline earth metal, M, to oxide of tetravalent element Y in said reaction 

mixture from 0.05 to 0.4,  

 where R1 and R2 are the same or different, R1 and R2 representing 

tetraalkylammonium groups having the formula –N
+
-RR´R´´,  

 where R, R´, and R´´ are each the same or different, the R, R´, and R´´ alkyl 

groups each being an alkyl group having from 1 to 10 carbons, and 

 where R3 is a polymethylene group of formula (CH2)n, where n = 6. 

 

2.   The method of claim 1, wherein Y is selected from at least one of silicon, tin, 

titanium, vanadium, and germanium and/or X is selected from at least one of 

aluminum, boron, gallium, iron, and chromium. 

 

3.   The method of  claim 1, wherein the source of the oxide of the tetravalent 

element Y comprises SiO2, the source of the oxide of the trivalent element X 
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comprises Al2O3, and the source of the alkali metal, M, and/or the alkaline earth metal 

being Li, K, or a combination thereof. 

 

4.   A porous crystalline composition, comprising 

 a crystalline material having a ZSM-48 framework structure, the crystalline 

material having a ratio of SiO2:Al2O3 from 70 to 110, an alkali and/or alkaline earth 

metal being Li, K, Ca, Mg, or a combination thereof, and at least 25 vol% of the 

crystalline material having a fibrous morphology; and 

 a structure directing agent within the pore structure of the crystalline material, 

the structure directing agent comprising a salt of an organic cation having the 

structure R1–R3–R2, a molar ratio of structure directing agent to SiO2 being 0.015 to 

0.025, 

 where R1 and R2 are the same or different, R1 and R2 representing 

tetraalkylammonium groups having the formula –N
+
-RR´R´´, 

 where R, R´, and R´´ are each the same or different, the R, R´, and R´´ alkyl 

groups each being an alkyl group having from 1 to 10 carbons, and 

 where R3 is a polymethylene group of formula (CH2)n, where n = 6. 

 

5.   A porous crystalline composition, comprising 

 a crystalline material having a ZSM-48 framework structure, the crystalline 

material having a ratio of SiO2:Al2O3 from 70 to 110, an alkali and/or alkaline earth 

metal being Li, K, Ca, Mg, or a combination thereof, and at least 25 vol% of the 

crystalline material having a fibrous morphology, a needle morphology, or a 

combination thereof, the material made by a process comprising 

 crystallizing a reaction mixture being substantially free of intentionally 

added sodium such that only incidental sodium from the sources in the 

reaction mixture are present and comprising a source of water, a source of 

SiO2, a source of Al2O3, a source of an alkali metal, M, the alkali metal being 

Li, K, or a combination thereof, and a source of a structure directing agent in 

the form of an organic cation, Q, having the structure R1–R3–R2, the reaction 

mixture having a molar ratio of structure directing agent cation, Q, to SiO2 in 

said reaction mixture from 0.01 to 0.05; a molar ratio of SiO2 to Al2O3 in said 
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reaction mixture from 50 to 120; a molar ratio of water to SiO2 in said reaction 

mixture from 1 to 500; a molar ratio of hydroxyl group concentration to SiO2 

in said reaction mixture from 0.1 to 0.3; and a molar ratio of alkali metal, M, 

to SiO2 in said reaction mixture from 0.05 to 0.4, 

 where R1 and R2 are the same or different, R1 and R2 representing 

tetraalkylammonium groups having the formula –N
+
-RR´R´´, 

 where R, R´, and R´´ are each the same or different, the R, R´, and R´´ 

alkyl groups each being an alkyl group having from 1 to 10 carbons, and 

 where R3 is a polymethylene group of formula (CH2)n, where n = 6. 

 

6.   The method of any one of the claims 1 to 3 or the composition of any one of 

the claims 4 to 5, wherein R, R´, and R´´ are alkyl groups containing 4 carbons or 

less. 

 

7.   The method of any one of the claims 1 to 3 or 6 or the composition of any one 

of the claims 4 to 6, wherein R, R´, and R´´ are methyl groups, ethyl groups, or 

combinations thereof. 

 

8.   The method of any one of the claims 1 to 3 or 6 to 7 or the composition of any 

one of the claims 5 to 7, wherein the reaction mixture further comprises seeds of 

ZSM-48 in an amount such that a weight percent of seeds relative to total weight of 

SiO2 in said reaction mixture is between 0.1 wt% and 20 wt%. 

 

9.   The method of any one of the claims 1 to 3 or 6 to 8 or the composition of any 

one of the claims 5 to 8, wherein the reaction mixture has a molar ratio of structure 

directing agent cation, Q, to SiO2 in said reaction mixture from 0.015 to 0.025 and a 

molar ratio of hydroxyl group concentration to SiO2 in said reaction mixture from 

0.14 to 0.18. 

 

10.   The method of any one of the claims 1 to 3 or 6 to 9 or the composition of any 

one of the claims 5 to 9, wherein the reaction mixture comprises substantially no 

sodium. 
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11.  The method of any one of the claims 1 to 3 or 6 to 10 or the composition of 

any one of the claims 4 to 10, wherein at least 50 vol% of the as-synthesized ZSM-48 

crystals have a fibrous morphology. 

 

12.   The method of any one of the claims 1 to 3 or 6 to 10 or the composition of 

any one of the claims 4 to 10, wherein at least 50 vol% of the as-synthesized ZSM-48 

crystals have a needle-like morphology. 

 

13.   The method of any one of the claims 1 to 3 or 6 to 10 or the composition of 

any one of the claims 4 to 10, wherein at least 50 vol% of the as-synthesized ZSM-48 

crystals have a fibrous morphology and/or a needle-like morphology. 

 


