
Conclusions

Structure of calcined SSZ-70 solved by combining methods:

HRTEM → Stacking disorder
XRPD → Average structure
2D NMR → Local structure

New stacking arrangement
of MWW-layers

Open interlayer channel system
with 14-ring pores (4.0 x 11.5 Å)

Two types of terminal silanol

The combined sensitivity and resolution of the 2D DNP-
enhanced 29Si{29Si} NMR analyses established that there 
are two types of terminal -SiOH groups at the interlayer 
surfaces.

SSZ-70 consists of a 50/50 mixture of both groups.

The structure of zeolite SSZ-70 
through combined HRTEM, XRPD, 

and DNP-enhanced 2D NMR

Introduction

The synthesis of the borosilicate zeolite SSZ-70 was first reported over 10 years ago,1 but its
structure proved to be difficult to characterize. Only recently, through a combination of high-
resolution X-ray powder diffraction (XRPD), high resolution transmission electron miscroscopy
(HRTEM), and dynamic nuclear polarization (DNP) 2D NMR techniques, could the calcined
form of SSZ-70 be determined.

Relation to ITQ-1
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Disordered stacking of MWW-layers

Stacking disorder along [100] Model with DiFFaX:2

P(A → B) = 50%
P(A → C) = 50%

HRTEM images show that SSZ-70 consists of disordered 
MWW-layers and XRPD data that the average structure 
consists of a random ABC-type stacking of such layers.

Stef Smeets,1,4 Zach Berkson,2 Dan Xie,3 Stacey I. Zones,3 Wei Wan,4

Xiaodong Zou,4 Ming-Feng Hsieh,2 Bradley F. Chmelka,2 Lynne B. McCusker,1

Christian Baerlocher1

1 Laboratory of Crystallography, ETH Zurich, Switzerland 
2 Department of Chemical Engineering, University of California, USA 
3 Chevron Energy Technology Company, Richmond (CA), USA 
4 Berzelii Center EXSELENT on Porous Materials, Stockholm University, Sweden

5 nm2.5 nm

A

B

A

B

A

B

A

B

C

A

C

Model 1 Model 2

1b

2b

3

6
5b

4b

2b

3

6
5b

4b

50% 50%

0  ⅓ ⅔

A
B
A
B
A
B
A
B
C
A
C
A

Random ABC-type
stacking of MWW

layers

Observed
Calculated

As-made Si-SSZ-70

As-made Al-SSZ-70

Calcined Si-SSZ-70

Calcined Al-SSZ-70

Zeolite Space 
group

a (Å) c (Å)

ITQ-1P1 𝑃6/𝑚𝑚𝑚 14.21 27.49

ITQ-1 (MWW)2 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 ITQ-1

Condenses
upon calcination

As-made SSZ-70 Calcined SSZ-70
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