UNIVERSITY OF LEEDS

This is a repository copy of Influence of pH-Responsive Monomer Content on the Behavior
of Di-Block Copolymers in Solution and as Stabilizers of Pickering Latex Particle
Emuilsifiers.

White Rose Research Online URL for this paper:
http://eprints.whiterose.ac.uk/133090/

Version: Supplemental Material

Article:

Manga, MS orcid.org/0000-0001-8976-4792, Cayre, OJ orcid.org/0000-0003-1339-3686,
Biggs, S et al. (1 more author) (2018) Influence of pH-Responsive Monomer Content on
the Behavior of Di-Block Copolymers in Solution and as Stabilizers of Pickering Latex
Particle Emulsifiers. Frontiers in Chemistry, 6. 301. ISSN 2296-2646

https://doi.org/10.3389/fchem.2018.00301

Reuse

Items deposited in White Rose Research Online are protected by copyright, with all rights reserved unless
indicated otherwise. They may be downloaded and/or printed for private study, or other acts as permitted by
national copyright laws. The publisher or other rights holders may allow further reproduction and re-use of
the full text version. This is indicated by the licence information on the White Rose Research Online record
for the item.

Takedown
If you consider content in White Rose Research Online to be in breach of UK law, please notify us by
emailing eprints@whiterose.ac.uk including the URL of the record and the reason for the withdrawal request.

eprints@whiterose.ac.uk
https://eprints.whiterose.ac.uk/



mailto:eprints@whiterose.ac.uk
https://eprints.whiterose.ac.uk/

l\' frontiers

Supplementary Material

I nfluence of pH-responsive monomer content on the behavior of di-
block copolymersin solution and as stabilizers of Pickering latex
particle emulsifiers

Mohamed S. Manga,*! Timothy N. Hunter,! Simon Biggs,*? Oliver J. Cayre,’

* Correspondence: Corresponding AuthoM.S.Manga@leeds.ac.uk

1School of Chemical and Process Engineering, FaculBngineering, University of Leeds,
Woodhouse Lane, Leeds, LS2 9JT, U.K.

2The University of Western Australia, Crawley, Perttgstérn Australia 6009, Australia



Supplementary Material
S1. Potentiometric titration
A typical titration plot for a 1000 ppm polymer solution@¥IA 2ois presented in Figure S1.
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Figure S1. Potentiometric titration data typically obtdirfer the pMMA-b-pDMAEMA diblock
copolymers. Plot of ApH/AVolume of added base illustrates the inflection points due tot amge
complete proton association. Example given is for DBk polymer concentration of 1000 ppm.

In general, for a weakly basic polymer such as pDMAEMA titration curve will exhibit two
inflection points, relating to the onset of proton asswan (inflection point 2) with the polymer and
to complete proton association (inflection point 1), repely. The positions of these inflection points
are usually determined by plotting ApH/AVolume of added base. In all the studies considered here, th
potentiometric titrations were conducted by titrating aebsslution against an acidic copolymer
solution. For every addition of KOH, the addition of hyxide ions may undergo two possible
interactions; either a) associating with and neutrajiz free proton in solution or b) neutralizing and
associating with a proton from the tertiary amine sitthefdi-block copolymer. Another alternative is
that the hydroxide ion does not undergo any of these atiena and instead remains as a free
hydroxide ion within the solution.



S2.  Scanning Electron Micrographs of latex particles

Influence of DM AEM A monomer content on particle size

Figure S2.1. Scanning electron micrographs of polystyrena [saeticles stabilized by varying
pDMAEMA block lengths; a) 54 (SM01), b) 108 (SM02) and c) 245 (SM@®)uced via emulsion
polymerization at 70°C.
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Effect of reaction temperature on latex size at edioMAEMA monomer content.

Figure S2.2. Scanning electron micrographs of polystyrene peticles stabilized by pMMA-b-
pDMAEMA 4, via emulsion polymerization at different reactiomperatures; a) 50°C (SM04), b)
60°C (SMO05) and c) 70°C (SMO01).



S3.  Grafting density measurements

Table S3. Comparing polymer grafting density obtained from theoretical calculations vs. H
NMR.

Numberof Surface Theoretical  Actual
Molecular area of
Sample weiaht polymer article number of number of
9 chains (mot) P chains/nm  chains/nm
(nn?)
LP-DMAEMAss 10110 2.97824E+19 8825.878 0.053 0.018
LP-DMAEMA 108 18600 1.61882E+19 12869.632 0.035 0.0072

LP-DMAEMA 245 40340 7.46406E+18 22169.952 0.021 0.0045
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Characterization of emulsionscreated at 100 mM and 1 M KNO3zusing both emulsifier
systems.
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Figure S4.1. Digital images and droplet size data for hexadecaveter emulsions stabilized by a)
LP-DMAEMA 54 and b) LP-DMAEMAsand c) LP-DMAEMAassacross the pH range in the presence
of 0.1 M KNGsz. Measurements were performed at 25°C.
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Figure S4.2. Digital images and droplet size data for hexadaetaveter emulsions stabilized by a)
LP-DMAEMA 54 and b) LP-DMAEMAs and c) LP-DMAEMAassacross the pH range in the presence
of 1 M KNOs. Measurements were performed at 25°C.



