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UV-Vis absorption spectra

* ONPs are aggregates of organic molecules, dynamic in nature and are composed of sub domains. 0.5

Abstract Organic Nanoparticles (ONPs)

Supramolecular systems that include their self-assembled
and self-organized systems are promising components of
advanced materials because of their rich photochemistry, R

stability, and proven enhanced catalytic activity. While

iInorganic nanoparticles are widely studied, the formation of

organic nanomaterials are more recent, and porphyrinoids Add 5 mL water guest solvent with
are at the forefront of this research. Porphyrinoids are well R 4% PEG while wgorousl*,f mixing

exploited by both nature and scientists for wide variety of R
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applications. Porphyrin based supramolecular systems are
recently reported to accelerate their catalytic properties.
Here we present a green eco-friendly method to prepare a =
colloidal soluton of a free base 5,10,15,20- R
tetrakis(pentafluoro)phenyl porphyrin using miscible host- 0.4 mL of 1.0 mM porphyrin
guest solvent method. The aggregation of porphyrinoid to
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form colloidal solution was initially identified by opaqueness solution in THF host solvent
of solution and the further characterized by UV-Visible 330 430 330 650 730
absorption Spectroscopy. Broac ening of soret band at 410 Figure 3: Schematic representation of formation of aggregates of porphyrinoids in miscible host-guest solvent. WEI‘H’E'EHETI‘I {I‘II‘r‘I]

nm and also the red shift of Q-bands indicates the Figure 7: UV-Vis absorption spectra of porphyrin true solution (red) in THF and

aggregate formation. A simple light scattering experiment, = . . . .
Tyndall Effect, also proves the formation of particles G ree n M et h o d fo r O N P P re p a ratl o n colloidal solution of porphyrin ONPs in water (green).

(aggregation of porphyrinoid) in the colloidal solution. The

broadening of soret band and red shifted Q-bands indicates Experimental Detalls Con CI us i on
the formation of porphyrin nanoparticles. Our organic
nanoparticle formation system represents a model of Green * 1 mM stock solution (SS) of TPPF,, in THF. . F " f t f — o ed by the £ "
Chemistry as ~89% reaction solvent is water. « 200.0uL of SS of TPPF,,was then mixed with 100.0uL of polyethylene glycol (PEG). Ormation of aggregates ot Porpiyrn s contirmed by the Tormation
. . . . . of opaque colloidal solution. Also, the
_ * 2.5mL water was added slowly while magnetic stirring for over a time period of 60 seconds and then continuously . Scattering of a beam of light by colloidal solytion indicates that
I ntrod u ctl O n stirring for another 2-3 minute until an pinkish-orange solution was obtained. particle size must be in a range of 100-1000 nm

* Broadening of the Soret band (strong absorption band in the range

Porphyrins H C h a ra Cte ri Zati O n Of O N P fo rm ati o n of 400-450 nm indicates the formation of porphyrin aggregates.

* Soret band porphyrin ONPs shift to 434 nm compare to sore band

« Tetrapyrrole macrocycle with « Formation of colloidal solution of TPPF,, indicates the presence of nanoaggregates of porphyrin (figure 5), further for true solution of porphyrin at 408 nm
four pyrrole subunits connected confirmed by light scattering experiments (figure 6). . The shift in the Soret ba?/wd and the IoW energy Q-bands for colloidal
via methine bridges. R R * Absorption spectra of true solution of Porphyrin in THF was compared with the spectra of colloidal solution. solution towards the redder end of the electromagnetic spectrum
*They have unique optoelectronic i » A broadening of Soret band and redder shift for both Soret band (by 11 nm) as well as for the Q-bands indicates indicates the formation of porphyrin nanoparticles
anld: phySICOCTeT_:wI propertles. R_QF the aggregation of porphyrin to form nanoparticles (figure 7). * A shoulder at 411 nm (figure 7) at the blue edgé of the Soret band
* For example: Heme in ! FoF _ o _
hemoglobin is an iron porphyrin = Fe. Go. Ni, Mg stc. for metalloporphyrinoids | | of Porp_hyrm NP |nd|_cates the_ form_atlc_)n of H-aggregates . -
and Chlorophyll, a green | _=H’f°_rfree pase porphyrin. Colloidal solution of ng ht Scatterlng by ) Fo;mte;]tlon c:f pp’:c( fl_gu_rsl 4-r|g|ht) lelcates iz th}f m(zde IOf ?"X'?hg’
plgment Of plant IS Mg_Porphyrln Figure 1: Structure of a porphyrinoid. ) ON P T d ” Eff -t dn e ratio o | MISCI e solven p ayS d Slgnl ICant roile 1or e
Porphyrlns ONPs S- 1ynda eC formation of colloidal solution.

* Our method of ONPs formation represents a model of Green
Chemistry as ~89% reaction solvent is water.
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* Light scattering experiments were done in a dark room.

Porphyrin Supramolecular System

* Atoms or molecules interacted by non-covalent forces.

* Supramolecular porphyrinoid materials are of current
interest in photonics, catalysts, and biological activities.

* A self-assembled system is highly ordered and intolerant of Colloidal
errors, whereas a self-organized system is less ordered and solution
IS more tolerant of errors.
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Figure 2: Self-assembled porphyrin nanoprism (a) and self- -organized S Figure 4: A true solution in THF (left), colloidal solution in Figure 5: A beam of light passes straight through true Figure 6: Scattering of light when it passes through We would like to thank the Honors Program at LaGCC to provide us a platform to present
porphyrin nanoprisms (b). (taken from J. Am. Chem. Soc., 2005,127, 17090-17095). miscible host-guest solvents (middle) and formation of solution of TPPF,, with NO scattering of light. colloidal solution of TPPF,, indicated by strong our research.

precipitate (right) of a free base porphyrinoid, TPPF,,. NOTE: A small scattering is observed because of glass. illumination.
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