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Significance 1n this Project

* Zeolites characterization
* Traditional post-synthesis,

* In-situ studies — recent development
* Structural changes can be studied.

* Traditional in-situ

* Single synthesis — inefficient
* Multiple syntheses

* Combinatorial analysis



Reaction

The IPRO Team must be able to produce a reaction 1n the

lab before testing at the APS.
- Chosen synthesis : Preparation of Linde Type A (LTA)

LTA

NaO,*ALO,*3 H,0 H\ﬂ)}h}%
N7
n Sodalite U U
£ £
T i & g
NIZNLZ
Na,, [(AlO,),,(Si0,),,]

Na,SiO,*SH,0

2)12

27 H,0

]

3 Hours

Na6AI

Si O

676 24



Before and After

* Last semester’s design
* Only the cell housing was
complete




Before and After

* Wheels for mobility

* Base for stability
* Adjustable height




Motor

* Connect to computer * Connect to the shaft
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Motor

* Stepping at 18 degrees
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Plastic

Finalist

* Plastic:
Polycarbonate

* Formula:
> C16H14O3

0

Polycarbonate Polyethylene PMMA Mylor Teflon Parylene

e Veltng Pt (0 * Melting Point:
B X-ray Transmission Photon Energy (X100 eV) 22 0 OC




Shaker

* Products required to be 1in suspension
for characterization to occur.

* Shaker model: Vibco #SCR-100



Heater

* Control temperature.
* Radiant heat.

* Operate under hydrothermal conditions.



Heater

Tubular Electric Heater.
Temperature Controller.
Solid State Relays.

Fine Tip Temperature Probe.



Base

* Wooden base.
* Wide-base steel legs.

* Motor suspended so that x-ray has space to
pass through.



Hydrothermal conditions

* Required to counter pressure that develops
in the teflon pouches.

* Use of steam at 200 C.

* Safety Concerns.



Damping
Shaker causes reaction cell to vibrate.

Translational movement may disrupt x-ray beam
and prevent good results.

Different damping methods: Mass Loading,
Structural Reinforcement, Extensional Damping.

Rubber layer attached to base legs.

Motor side wrapped Visco-elastic Damping Foil.



Approach

* Confirm technique

Teflon pouches
Mixing

Conformity




Approach

* Test cell at the Advanced Photon Source

pT




Possibilities

* Quick analysis

* Traditional —
* 20 samples = 3 hours prep + 10 hours analysis
* In situ —

* 20 samples = 3 hours prep + 0 hours analysis



Possibilities

* Better understanding of zeolite formation
* [n situ analysis more common in industry

* Creating “customized zeolites” for a client

* Environmental cleanup

* Petroleum hydrocarbon “cracking”
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Questions?
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