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CLAIMS: 

1.  A method for dewaxing a hydrocarbon feed using a catalyst comprising a molecular sieve, 

comprising:  

 exposing the hydrocarbon feed to a catalyst comprising crystals of a molecular sieve under 

effective dewaxing conditions to form a dewaxed effluent, at least a portion of the crystals of the 

molecular sieve being crystallized in a process comprising: 

 a.  combining at least a source of a tetravalent element X, a morphology modifier L and 

water to form a synthesis mixture; 

 b.  heating said synthesis mixture under crystallisation conditions for a time of about 1 hour 

to 100 days to form the crystals of the molecular sieve; and  

 c.  recovering said crystals of the molecular sieve from the synthesis mixture, 

 wherein the morphology modifier L  comprises a monosaccharide and a cationic  surfactant 

having a quaternary ammonium group comprising at least one alkyl having at least 12 carbon 

atoms, and if the synthesis mixture comprises a structure directing agent Q  then the morphology 

modifier L is different from and is present in addition to the structure directing agent Q. 

2. The method of claim 1, wherein in step a) a composition comprising a source of hydroxide 

ions, a structure directing agent Q, a source of a trivalent element Y, a source of a pentavalent 

element Z, a source of halide ions W-, a source of alkali metal ions M+ or a source of alkali earth 

metal cations M2+ or any combination thereof is combined into the synthesis mixture. 

3.  The method of claim 1, wherein the catalyst has an alpha value of at least 125. 

4.  The method of claim 1, wherein the catalyst has been calcined. 

5.  The method of claim 1, wherein the catalyst further comprises a hydrogenation metal 

comprising Pt, Pd, Ni, W, Co, Mo, or a combination thereof, an amount of hydrogenation metal 

being 0.1 wt% to 20 wt%. 

6.  The method of claim 1, wherein the catalyst further comprises a binder, a surface area of 

the binder in the bound catalyst being 150 m2/g or less. 

7.  The method of claim 1, wherein the effective dewaxing conditions comprise a temperature 

of from 200 to 450°C, a hydrogen partial pressure of from 1.8 MPag to 34.6 MPag (250 psig to 

5000 psig), and a hydrogen treat gas rate of from 35.6 m3/m3 (200 SCF/B) to 1781 m3/m3 (10,000 

scf/B).   

8.  The method of claim 1, wherein the structure directing agent Q comprises diquat-5, diquat-

6, or a combination thereof. 

9.  The method of claim 1, wherein the molar ratio L:X in the synthesis mixture is in the range 

of from 0.001 to less than 0.03. 
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10.  The method of claim 1, wherein the cationic surfactant has a single quaternary ammonium 

group, and wherein that single ammonium group comprises at least one C12 to C30 alkyl group 

bonded to the quaternary ammonium group. 

11.  The method of claim 1, wherein the cationic surfactant is represented by the formula (1) 

(R1)q (R
2)4-qN

+(Xn-)1/n   (1) 

 wherein each R1 is independently a C1 – C6 hydrocarbyl group or a C1 – C6 hydrocarbyl 

group containing one or more heteroatoms, each C1 – C6 hydrocarbyl group or C1 – C6 hydrocarbyl 

group containing one or more heteroatoms being linear or branched, saturated or unsaturated; 

 each R2 is independently a C12 to C30 hydrocarbyl or a C12 to C30 hydrocarbyl containing 

one or more heteroatoms selected from oxygen, sulphur, nitrogen and halide, each C12 to C30 

hydrocarbyl or a C12 to C30 hydrocarbyl containing one or more heteroatoms being branched or 

linear, saturated or unsaturated; 

 q is 1 or 2;  

  Xn- is an anion of valency n; and 

 n is 1.  

12.  The method of claim 1, wherein the synthesis mixture is substantially free of water-

insoluble components. 

13.  The method of claim 1, wherein a source of trivalent element Y is present in the synthesis 

mixture and Y is Al, and a ratio of XO2 : Y2O3 is in the range of 5 to 500. 

14.  The method of claim 1, wherein the molecular sieve is selected from the group consisting 

of ZSM-12, ZSM-22, ZSM-23, ZSM-48, SAPO-11, zeolite beta, and mixtures thereof. 

15.  The method of claim 1, wherein the molecular sieve is selected from the group consisting 

of ZSM-12, ZSM-22, ZSM-23, ZSM-48, SAPO-11, and mixtures thereof. 

16.  The method of claim 1, wherein the molecular sieve is ZSM-48. 

17.  The method of claim 1, wherein the molecular sieve is zeolite beta. 

18.  The method of claim 1, wherein the hydrocarbon feed has a T5 boiling point of at least 

400°F, a sulfur content of 100 wppm or less, or a combination thereof. 

19.  The method of claim 1, further comprising separating the dewaxed effluent to form at least 

one dewaxed diesel boiling range fraction, at least one dewaxed lubricating basestock fraction, or 

a combination thereof. 

20.  The method of claim 1, further comprising hydrofinishing the dewaxed effluent under 

effective hydrofinishing conditions, the hydrofinishing optionally being performed after separating 
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the dewaxed effluent to form at least one dewaxed diesel boiling range fraction, at least one 

dewaxed lubricating basestock fraction, or a combination thereof. 

21.  The method of claim 1, further comprising hydrotreating the hydrocarbon feed under 

effective hydrotreating conditions prior to said exposing, hydrocracking the hydrocarbon feed 

under effective hydrocracking conditions prior to said exposing, hydrofinishing the hydrocarbon 

feed under effective hydrofinishing conditions prior to said exposing, or a combination thereof. 

22.  A method for dewaxing a hydrocarbon feed using a catalyst comprising a molecular sieve, 

comprising:  

 hydrotreating the hydrocarbon feed under effective hydrotreating conditions, 

hydrocracking the hydrocarbon feed under effective hydrocracking conditions, hydrofinishing the 

hydrocarbon feed under effective hydrofinishing conditions, or a combination thereof; then 

 exposing the hydrocarbon feed to a catalyst comprising crystals of a molecular sieve under 

effective dewaxing conditions to form a dewaxed effluent, at least a portion of the crystals of the 

molecular sieve being crystallized in a process comprising the steps of: 

 a. combining at least a source of a tetravalent element X, a morphology modifier L, and 

water to form a synthesis mixture, wherein the morphology modifier L is combined with the other 

components before nucleation or crystallization begins, wherein the synthesis mixture is a liquid 

or a mixture of a solid and liquid, and the liquid is substantially a single phase; 

 b. heating said synthesis mixture under crystallisation conditions for a time of about 1 hour 

to 100 days to form the crystals of the molecular sieve; and   

 c. recovering said crystals of the molecular sieve from the synthesis mixture, 

 wherein the morphology modifier L comprises a monosaccharide and a cationic surfactant 

having a quaternary ammonium group comprising at least one alkyl having at least 12 carbon 

atoms, and if the synthesis mixture comprises a structure directing agent Q then the morphology 

modifier L is different from and is present in addition to the structure directing agent Q; and 

 hydrofinishing the dewaxed effluent under effective hydrofinishing conditions, the 

hydrofinishing optionally being performed after separating the dewaxed effluent to form at least 

one dewaxed diesel boiling range fraction, at least one dewaxed lubricating basestock fraction, or 

a combination thereof. 

23. The method of claim 22, wherein in step a) one or more further components selected from 

the group consisting of a source of hydroxide ions, a structure directing agent Q, a source of a 

trivalent element Y, a source of a pentavalent element Z, a source of halide ions W-, a source of 

alkali metal ions M+ and/or a source of alkali earth metal cations M2+, and also combined into the 

synthesis mixture. 
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24. The method of claim 22, wherein the cationic surfactant comprises 

dodecyltrimethylammonium chloride, dodecyltrimethylammonium bromide, 

hexadecyltrimethylammonium chloride, hexadecyltrimethylammonium bromide, 

octadecyltrimethylammonium chloride, octadecyltrimethylammonium bromide, 

hexadecylethyldimethylammonium chloride, hexadecylethyldimethylammonium bromide, or a 

combination thereof. 

25. A method for dewaxing a hydrocarbon feed using a catalyst comprising a molecular sieve, 

comprising:  

 exposing the hydrocarbon feed to a catalyst comprising crystals of a molecular sieve under 

effective dewaxing conditions to form a dewaxed effluent, at least a portion of the crystals of the 

molecular sieve being crystallized in a process comprising: 

 a. combining at least a source of a tetravalent element X, a morphology modifier L, and 

water to form a synthesis mixture, wherein the morphology modifier L is combined with the other 

components before nucleation or crystallization begins, wherein the synthesis mixture is a liquid 

or a mixture of a solid and liquid, and the liquid is substantially a single phase; 

 b. heating said synthesis mixture under crystallisation conditions for a time of about 1 hour 

to 100 days to form the crystals of the molecular sieve; and   

 c. recovering said crystals of the molecular sieve from the synthesis mixture, the molecular 

sieve selected from the group consisting of ZSM-12, ZSM-22, ZSM-23, SAPO-11, a zeolite of an 

MRE framework type, and mixtures thereof, 

 wherein the morphology modifier L comprises a monosaccharide and a cationic surfactant 

having a quaternary ammonium group comprising at least one alkyl having at least 12 carbon 

atoms, and if the synthesis mixture comprises a structure directing agent Q then the morphology 

modifier L is different from and is present in addition to the structure directing agent Q. 

26. The method of claim 25, wherein: 

 the monosaccharide is glucose, fructose, galactose, or combinations thereof; and 

 the molecular sieve includes the ZSM-12 molecular sieve. 

 

 


