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Semi-Batch operated Ring-Opening Polymerization Double Metal Cyanide Catalyst

[ | O N N N N O .
O DMC (141 m Zn \Zn/\\ SR AR | N A
C Zn C Zn F W
1 OOOC 0/ N |N| |N| = ,
PO PPG 3
T =34 °C i i
bp PO — - Heterogeneous catalyst with Zn as active center.
- Synthesis through precipitation reaction of K;Co(CN) and ZnCl,.
Experimental Method Advantages: - Complexing agents like tBUuOH make catalyst catalytically active by
0 intrducing amorphous regions
e AES baIancE.. . + Continuous PO dosage after catalyst activation (0.83 *  Fragmentation of the catalyst during polymerization.
odeting| 11 :_BA NP0} quid phase — MPOdosage T MPOreaction g/min). o Induced by chain growth in catalyst pore.
N §§_2§ - + The influence of catalyst fragmentation on the
| Tl Tar T Vieso (¢podos —Cpo) + VT polymerization kinetics is avoided. Mpo
1°J de«m‘) | + Reaction control through isothermal conditions.
R R Crodes = ]Zl:oovtl (ch .“//_; + 1) +  Sufficient data points collected despite the fast reaction.
; Mass Transfer Limitations: | W=
1) RO adc!ed,. « Assumption of pseudo-first-order
2.) 1st activation; Kinetics:
3.) 2nd activation; - —kapp.' o - Exist at gas-liquid interface but has no significant effect on
4.) Start of modelllmg during PDI & viscosity of resulting polymers.
;%nggé'%#snfgdsgﬁien' . Liquid volume balance: - At surface-liquid interface probably dominated by ad- &
' J Vi(t) = Vseare + Vpo - t desorption of reactants than by pore diffusion.
Results & Discussion
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For all DMCs it was found that...

« Formation of diffuse DMC masses with dimensions of < 500 nm
(determined with photocorrelation spectroscopy).

» No crystal structure - amorphous

« Diffuse DMC masses never occurs without support particles, but
multiple support particles can stick to DMC.

« DMC particle shape and dimensions are hardly influenced by loading,
catalyst support material, and surface hydrophilicity.
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Conclusion and Outlook
s+ Supported DMC Nanoparticles are not comparable to conventional supported nanoparticles!

» DMC nanoparticle shape and dimension not controllable via loading and support.

s Complex interplay of properties such as loading, hydrophilicity of the surface, and support material.
> Adjustability of kcpgin Transfer Reaction > Kpropagation Vi@ support is not fully understood.

» Deposition of DMC on a support does not necessarily result in an improvement of catalyst activity nor polydispersity compared to a hon-supported

catalyst.
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