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The CVD Process
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Dichalcogenoimidodiphosphinate Ligands
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b) G. G. Briand, T. Chivers and M. Parvez, Angew. Chem. Int. Ed., 2002, 41, 3468.
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Synthesis of precursors

NH(SiMe;,), + 2'Pr,PCl
Toluene

'Pr,PNHP'Pr, + 2SiMe,Cl

SelS

[iPr,P(S)NHP(Se)Pr, |2

Y» CoCl,. 6 H,0 Ni(NO,),.6 H,0
NaOMe

Co[IPr,P(Se)NP(S)Pr,], Ni['Pr,P(Se)NP(S)'Pr,],

M = Co (or) N1

cobalt(ll) and nickel(Il) iminobis (diisopropyl phosphine chalcogenide)

4J.D. Woollins et al., Inorg. Chim. Acta., 1999, 290, 1



CVD studies of
Co['Pr,P(Se)NP(S)'Pr,],
Cubic CoSe,

AACVD
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SEM of cobalt selenide and cobalt

CoSe, - 425°C
AACVD

CoSe, - 475°C
AACVD
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Summary of CVD studies of M['Pr,P(Se)NP(S)'Pr,],

425 — 475 °oC Cubic CoSe, (AACVD)
Co[Pr,P(Se)NP(S)Pr,],

375 — 475 °C Orthorhombic CoP(LPCVD)

425 -475°C
AACVD

495 - 4Vv Hexagonal Ni,P
LPCVD\\\\\\‘
Hexagonal Ni, ;-Se

375-400°C

» Hexagonal Ni, s-Se

Ni[Pr,P(Se)NP(S)Pr,],———




Pyrolysis GC-MS studies of
Co['Pr,P(Se)NP(S)'Pr,],
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Hot Toluene

Na[(P'Pr,),N] + 2Te

> (tmeda) Na[N(TeP'Pr),]

TMEDA

Diethyl ether

MX; + 2 (tmeda)Na[N(TeP'Pr;),]

»M{[(TeP'Pr2),N]s

-2 NaX, -tmeda

M=Cd (1), X=1I; M =Hg (2), X = Cl, tmeda = tetramethylethanediamine

Fig. 1 Thermal ellipsoid plot (30% probability) of the structure of 2a
(M = Zn), 2b (M = Cd) and 2¢ (M = Hg). Hydrogen atoms have been
omitted for clarity.

Synthesis and structures of M|N(TePPr';),-Te, T¢'|, (n = 2,
M = Zn, Cd, Hg; n = 3, M = Sb, Bi): the first
ditelluroimidodiphosphinato p- and d-block metal complexes
Tristram Chivers,” Dana J. Eisler and Jamie S. Ritch

Department of Chemiistry, University of Calgary, Calgary, AB, Canada T2N 1N4.
E-mail: chivers@ucalgary.ca; Fax: (+1)403-289-9488, Tel: (+1)403-220-5741



AACVD studies of Sb[(TeP'Pr,),N],

* pXRD of rhombohedral Sb,Te, thin films at 475 °C with a dynamic argon flow
rate of 240 sccm.
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2006, 128, 3120.






SOFT HYDROTHERMAL ROUTE

% Standard pressure-cooker
%*Soft conditions allowing:

»Very low amount of waste

»Highly crystalline particles

In a typical experiment, an aqueous
suspension containing the precursor metal
complex and the surfactant was prepared.

Decomposition of the precursor was achieved
using a household pressure-cooker. o



INTRODUCTION

AStrong quantum confinement effect
Exciton Bohr Radius:az=20nm

Bulk band gap: Eg=0.41eV

JWide range of applications

Telecommunication and biological applications: NIR luminescence (1300-
1550 nm and 700-900 nm)

Optical switching and photonic devices: NLO behavior within the
confinement regime is expected to be significantly greater than for 11-VI

materials




PREVIOUS WORK

Single Source Precursor

Solvothermal/Hydrothermal

Pb(S,CNEtPri), in TOPO

O’Brien et al., J. Mater. Chem. 1997

Pb(S,CNELt,), in phenyl ether and
dodecanethiol
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[(2,2°-bipyridyl)Pb(SC{O}C¢Hs)).]
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Chem. Comm. 2006, 4709-4711

Increased reaction time



ipyramide
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PbS rods, bipods and tripods

Rods Tripod

Bipods
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INDUCED RIPENING

ELECTRON BEAM

PROCESS
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