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The structure of zeolite SSZ-70
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ZeOI ite SSZ-70 Structure-directing agent

Stacey Zones and Alan Burton, —

US Patent 7,108,843 B2, 2006
Molecular sieve SSZ-70 composition of matter and synthesis thereof
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As-made Si-SSZ-70

Related to MWW family?

P63 /mmc

a=14.22 A
c=53.79 A
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As-made Si-SSZ-70

ITQ-1P
P6/mmm

P63 /mmc

a=14.22 A
c=53.79 A

ITQ-1P: Njo, 1998, PhD thesis



As-made Si-SSZ-70

* Intra-layer (100) reflection, invariant
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HRTEM

Stacking disorder along [001]
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Calcined Si-SSZ2-70

P6,/mmc

a=14.23 A
c=49.81A




Unit cell parameters

Zeolite Space group a (A) c(A)

ITQ-1P P6/mmm 14.21 27.49
ITQ-1 (MWW) P6/mmm 14.21 24.94
SSZ-70 (as-made) P63 /mmc 14.22 53.79
SSZ-70 (calcined) P63 /mmc 14.23 49.81

ITQ-1P: Njo, 1998, PhD thesis
ITQ-1: Camblor et al., 1998, J. Phys. Chem. B, 102, 44
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ITQ-1 (MWW)

Collapses

upon calcination
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Solid-state 2°Si MAS NMR

As-made Calcined
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Archer et al., 2010, Micropor. Mesopor. Mat., 130, 255
Hsieh, Aronson and Chmelka (2014) Camblor et al., 1998, J. Phys. Chem. B, 102, 44 12



Solid-state 2°Si MAS NMR

As-made Calcined
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Archer et al., 2010, Micropor. Mesopor. Mat., 130, 255
Hsieh, Aronson and Chmelka (2014) Camblor et al., 1998, J. Phys. Chem. B, 102, 44 13



Model for SSZ2-70
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Disorder model

Random arrangement of MWW layers
Model with DiFFaX

P(A > A) = 0%
P(A - B) = 50%
P(A - C) = 50%

> > > > >

ITQ-1

DiFFaX: Traecy et al., 1991, Proc. R. Soc. Lond. A, 433, 499
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Stacking
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Stacking AA

MWW: P(A > A)=100%
SSZ-70: P(A - A)=0%
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Stacking AB

X+73, y+73

P(A - B) = 50%
P(A - C) = 50%
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Stacking AC

X+%, y+%

P(A - C) = 50%
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Interlayer region

Model 2

Model 1
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2D DNP-enhanced
J-mediated NMR

Zach Berkson and Brad Chmelka, UC Santa Barbara, USA
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Interlayer region
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Structure of SSZ-70




Conclusions

e Structure of SSZ-70 determined by combining methods

— HRTEM - Disorder
— XRPD - Average structure
— DNP-enhanced 2D NMR - Nanostructure

e New stacking arrangement of MWW-|ayers
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