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Ilpupoaa HaMm B npumep...




Onanobi

OgHnMK 13 nepBbIX MaTepuanoB, KOTopble
cTanu paccmatpmBaTbCsl B KayecTBe POTOHHbIX
Kpuctannos, ObiNMM CUHTETUYECKUe onanbl.
Onanel obpasoBaHbl MOHOAMCNEPCHBLIMU
cpepuyeckmmm yactuuamm SiO, (d =
150-900 HM), ynopsiAOYEHHBIMU B NIOTHENLLEN
LapoBoUu ynakoBke. [1epnognyHOCTbL CTPYKTYpbI
onana B MacwTabe, conoctaBUMOM C ONUHOM
BOSIHbI BWUAOMMOIO CBeTa, SBMSAETCA MNPUYUHOU
npmsaLmm — HeobbIHHOW UrPbl CBETA, CBA3AHHOWN

Cc audpopakumnen.




YnakoBKH




I mporuB K

1.8 kV X48. 8K 2Fo9Bnm

Puc. 19. DopmumposaHMe NJIOTHOYNAaKOBAHHOM CTPYKTYpbI chepuyeckmx yactuy, a-Sio,:
a — obpasoBaHue nepsoro cnon (A); b — BToporo cnos (B); ¢ — Tpetbero cnoa (C); d— FUK cTpykTypa; e — MY

CTPYKTYpa



1,2,3 - MepHbIe c1yuan

Puc. 12. Mpumepbl POTOHHbIX KPUCTANNOB Pa3/IMYHON PAa3MEPHOCTH:
a — 0AHOMepPHbIN GOTOHHbBIN KpUcTana (NonepeyHoe cevyeHne, NOCTOAHHAA peweTkn 0,15 MKm);

b - AByMepHbIit GOTOHHbIN KPUCTaNN HA OCHOBE MaKPOMOPMCTOro KpeMHUA (MOCTOAHHAA pelleTkn 1,5 MKm, BbicoTa nop 100 mkm);

C - TPeXMepHbI GOTOHHbIN KPUCTa Ha OCHOBE CUHTETMYECKOro onana (noctoaHHas pewwetku 300 HM)



Mukpocdepbl SiO,

Memod

BuHbsinna ...

Acker and M.E. Winyall.
U.S. Patent 4 049 781

1977
( ) CH,COOH
B ka4ectBe ncroyHuka SioO,
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MoHoaucnepcHblie MUKpocdepbl

Memood
LlIme6epa

(W. Stober et al. J. Colloid
and Interface Sci., 26, 62-69
(1968).)

B kavectBe ncroyHuka SioO,
— TEOS (Si(OC,H;s),)

MeTtopn LLiTebepa
npeanoYTUTENb-HEee
BBMAOY
9KCMPECCHOCTU U
MOHOOMNCNEPC-HOCTU

YacTuL




within a-510, |
J
Denser layer
_on the surface
of a sphere

Puc. 17. MukpodoTtorpadum onana B NpOCBEYMBAIOLLEM PeRMMe (a) U BHYTPEHHAA CTPYKTYpPa OMNanoBbIxX
wapos (6).



Tunsl GOTOHHBIX KPUCTALIOB

CxeMmaTu4eckoe TMpelcTaBlIeHHe IBYXKOMIIO-
aeataoro @K (a) u M®K (b, c), obpasoBaHHbIX
IJIOTHOYIIAKOBAaHHBIMU cdepaMu. B TpexKOMIIOHEeHT-
roM DK (b) chepsr cocTogar u3 ogHopoaHOTO gapa (C
TIAJIEKTPUYIECKOl TTPOHUIAEMOCTBIO £y ), MOKPBITOTO
OTHOPONHOI 000/I049KoIl (£.). MexkcdepHoe MpocTpaH-
CTBO COIEPXKUT OTHOPO/IHBIT 3ATIOJTHUTETH (& f). MODK,

MpeJICTAaBIIEHHBbINT Ha puc (C), COCTOUT W3 HEOIHOPO/I-
HBIX c(pep, OKPYKEeHHBIX OIHOPOIHBIM 3all0JTHUTEJEM.

(a) (b) (¢)

B BepxmeM pany mnpuBeleHbl Tpouin Tu3JeKTpPrte-
CKOM IMPOHUIIAEMOCTH paccenBaTe Id.
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YHOpFI.qO‘-IeHHbIe NAeHKN

EcTtectBeHHas cegumeHTauns
LieHTpngyrnposaHune
OriekTpoocaxaeHue
Camocbopka B MEHUCKE
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«HBEPTHUPOBAHHBIN OIIA

WA A A
XXX

v,
A

EHT = 500 kv Signal A=SE2  MSU HSMS
WD = 20mm Photo No. = 4090  Date :15 May 2009

EHT = 5.00 kV Signal A = InLens  MSU HSMS

|—| WD= 6mm Photo No. =4063 Date :15 May 2009




OnTnyeckue cBOoUCTBA
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OnrToBOJOKHO
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Wavelength (um)
| Transmis-
ston spectra of a 3D photonic crystal for

three- and four-layer thicknesses (n is
the refractive index).

MRS Bulletin, 2001, v.26, n.8

Optical micrograph of the
output face of an air-core photonic-
bandgap fiber illuminated at the input
face using a white-light source. The
core is surrounded by the photonic-
crystal cladding, which is embedded
within a pure silica jacket. The air core
has an area of seven unit cells. The
strongly colored light in the core is
confined by the bandgap of the
surrounding photonic crystal. The
outer diameter of the fiber is 110 pum.



[loTeHUManbHbIe NPUMEeHEeHUS

Ceemoouoowi Jlazepwvi ¢ Huzkum
(K11~ 50%) nopozom 2enepayuu Hosvie onmuyecxue Yempoucmea
B0JIHOBOOVI OvICMPOo2o
ONMU4ECKo20o
nepeKIoYeHUs]

;:tqm\:.;—.we:wa.-:.a ,

"

Onmuueckue ycmpoucmea Xpamenusi u Onmuveckue unompeot,
obpabomku uHgopmayuu, pomonHvie MUKDOYCMPOUCTEA

UHmMecpalbHble CXEMbl 0l HanpaeieHusl ceema20




THunel YacTul - SIHYCOB

Internally
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MeToabl MOJYyYEHHUS YACTHUIL - AHYCOB
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YacTuubl — AHYChI B mapaguHe / MacJie
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IlapaduHHAA TEXHOJIOTrHA

(b)




Scheme of the synthesis of bicomponent Janus particles by “grafting from” and “grafting to”
approaches. The bare silica particles are coated by APS, assembled around wax colloidosomes
and selectively modified by ATRP initiator at one side (upper panel). The first polymer (PtBA or
PNIPAAm) is grafted by surface-initiated ATRP. The carboxyl-terminated second polymer (P2VP)
is grafted to free amino groups on silica particles by the “grafting to” approach.



JIb ¥ YacTHIbI - AHYCHI

mechanical
compression

interfacial
exchange

Scheme 2. Schematic of the preparation of Janus nanoparticles based on
the Langmuir technique.



MuxkpodaronaiHasg MalInHA

a
Oleophilic Hydrophilic Qil solution

monomer monomer (White)
(Gray) (Black) UV-light region

% Hydrophilic part
 Hydrophilic p

Janus droplets
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YnpapjieHHe CBeTOM OpHEHTAlMen
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UV lamp mounted on microscope
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PacciaoeHue moJaMMepPHbIX YaCTHIL




OueHTanuga B MArHUTHOM IOJI€

Gelled magnetic o/w emulsion Magnetically polarised microparticles

1. Magnetic polarisation J G \P
2. Oil polymerisation d 60 ]
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Suspension of anisotropic magnetic
microparticles MAGNET

2D chain structure of the microparticles
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JjaexkTpodopeTrnyeckas caMmocOOpKa
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b YHKIIHNOHAJIBHOCTH

Amphiphilic Janus particles Polar Janus particles




YnopsiioueHHbIE HEMOYKH

Figure 5. Fluorescence microscope images of dipolar Janus particles aligned
hn a 250 Vem™! ac electric field. Note only one half of the particle fluoresces.
Particles were dispersed in 1% Pluronic (non-ionic surfactant) aqueous solution.

The scale bars represent 20 pem.



«YMHBIE» YepHUJIA (MATHUTHBIE)
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30J10TBHIE STHYCBI
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30J10ThI€ HAHOYACTHIIBI B IOJIUMEPE
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Si10,-MOJITUCTHPOJI

Mixture of St and TEOS Solution of St Solution of TEOS
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MHOroCJI0MHbIE YACTHIILI




Hecranpaprabie popMbl

First assembly step (pH ~6.5) Second assembly step (pH ~2.0)
a
A-A B-B 8‘5’23:%'5' it
—_— - —
Hydrophobic Double layer van der Waals interaction

interaction * repulsion +
A WD (T

b ‘Barrel structures’ ‘Column structures’

First assembly step (DI water, pHB6.5)




KpnBoe 3ePKaJI0 M3 MUKPO3epKaJl
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Elastic stress
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MaccoBoe npou3BOIACTBO

‘ . Routel Routel

Partial protection

Colloidal mask

Directional flux

Solution-based batch process

Microfluidics



OcHOBHOE coaepKkaHue

* [lonyyeHme MoOHOAMCNEPCHbIX MUKpOchep M YacTul, —
AHYCOB OCHOBAaHO Ha KOMOWMHaUWMW [AaBHO WM3BECTHbIX
3aKOHOMEPHOCTEWN

* MoHoaucnepcHble MUKpochepbl U YacTULbl — SIHYCbl B
npouecce camocbopku MOTyT dopmmpoBaTb
ynopAaao4YeHHble N nepapxmyeckmn — C/IOXKHbIe CTPYKTYpPbI

e Obnactm npuMmeHeHUss MOHOAMCNEPCHbIX MUKpochep U

4YaCtny — AHYCOB: (I)OTOHMKa, «YMHblIe» XMNAOAKOCTW,
meanumHa @ Ptcoating 4
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