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Dynamic l ight scattering
S ize dist r ibut ion of the CaPhP sample sonicated in propan -2-o l i s
b imodal in a l l cases which corresponds to a rod shape of the
part ic les . The color symbols (F igure 6) belong to a s ize with the
highest measured intens i ty, the dark l ines determine the range of
the s izes being detected . The s ize decreases with sonicat ion t ime
from 10 µm to approx imate ly 1 ,5 µm for the upper peak and from 1,5
µm to about 250 nm for the lower peak .

Atom force microscopy
Atom force microscopy measurement conf i rmed the presence of
layered part ic les with th ickness of tens of nanometers , which
corresponds to severa l layers as wel l as the presence of s ing le
lamel las with he ight only in uni ts of nanometres (F igure 5) . Latera l
d imens ions are in a good agreement with the DLS measurements .

CONCLUSION
•We were able to  exfo l iate  CaPhP via  sonicat ion  in a  su i tab le so lvent

•The most  stab le  d ispers ion  was  formed in  propan -2-o l

•This  procedure  leads  not  only  to  exfo l iat ion  but  a lso  to  

f ragmentat ion  of the part ic les

INTRODUCTION

RESULTS
The most promis ing system seems to be CaPhP in propan-2-o l which
formed a dispers ion stable for more than two weeks . The s ize
dist r ibut ion of the part ic les was measured by dynamic l ight
scatter ing (DLS) and the th ickness of lamel las was obta ined from
atom force microscopy.

EXPERIMENT
Synthesis of phenylphosponates 1,2,3

F irst , the phenylphosphonic ac id is d isso lved in water and pH of
obta ined solut ion is ad justed to 8-9 by adding concentrated ammonia
so lut ion , then the source of meta l d isso lved in water (e . g . , CaCl 2 in
the case of CaPhP) in a molar rat io 1:1 with phosphonic ac id is added .
After 30 minutes of st i r r ing the white prec ip i tate is co l lected by
f i l t rat ion and washed with water and ethanol .

Figure 5

Figure 1

Phenylphosphonates of alkaline-earth metals
Layered phenylphosphonates of ca lc ium
CaC 6H 5PO 3∙2H 2O (CaPhP ) , bar ium BaC 6H 5PO 3∙2H 2O
(BaPhP) and stront ium SrC 6H 5PO 3∙2H 2O (SrPhP)
belong to a group of hybr id organic - inorganic
mater ia ls .
Their part ic les cons ist o f layers which are stacked
together by van der Waals forces so i t should b e
poss ib le to exfo l iate them into s ing le sheets
hav ing th ickness of severa l nanometers .
For i l lust rat ion we prov ide model of chemica l
st ructure of CaPhP (F igure 1) and rea l shape of
part ic les obta ined by scanning electron
microscopy (F igure 2) .
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Exfol iat ion
•50 mg of part ic les i s p laced into a round bottom f lask with 50 mL of
so lvent : propan-2-o l , acetonit r i le , d imethyl formamide or to luene
•Samples are sonicated in a n ult rasound -bath with frequency 37 kHz, in
an ice-bath (F igure 3)
•The abi l i ty to form stable opalescent d ispers ion is eva luated (F igure 4)

Exfol iat ion
Procedure for peel ing apart the layers of mater ia l
to obta in th inner sheets . Th is phenomenon occurs
when the van der Waals interact ions are overcome
by act ion of mechanica l forces .

Figure 6


