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small fraction of the photons cah ghve up some of thelr enenry to cause vibrational ex-
citation of the molecue. This results In a sattered photon with less energy than the
Ingkient phatong, By comparing the enengies of the inckdent and sattered phetans,
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are over one hundred Inown spinel comy s, A eample s magnet
(FeyC). Mumy spinelx heve Industrial applications, such ks thium mamganesa mdda
(LiMriz0y) far Lo us & cathode mabarial in lithium ke buttarias

Spirel Structure Clagram

\C( Tetrahesdral She

Octahednal Site

Investigation of Raman-Active Modes of Mg Zn, Cr,O,

Nick Macholl - Loyola University Chicago = Tyler Mosher - Clarkson University

Pelacion Wirmrumbee (1fem)
E

1o
el

Advisors
Dr. John Farley = Dr. Brian Hosterman

CRESULTS ©

Fzg (T} Miode of MgxZ maCrOq Fzq 2} Miode of Mgf niaCrCh

Bl g
I
|

E

Forlattaw Arsmumber (1/om)
B oBab

L
B

5

%1 oa ) 0a 1 o 02 o4 ' na 1

gt dontent i) g Conten i)

Fzg (3)Mode of MguZn L0y A Mode of MoZ maCrOy

Fnlative Warmrmimbee 1 m)

g Conten i)

oCONCLUSIONSO
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sition. Additionally, our Fx{1) mode was no longer visible at xo-0.4. The Fx[2) mode showed a Inear dependence
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slightly through the serles. This may be due to a small Increase In the lattice parameter between zinc chromite
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With the vibrational understanding relathely umimown for many spinel coddes, expert-
mental data are needednomthmlndwgln a bemrmdermndhgdmede
pendence of thesa modes on the tetrat hadral cations, This

1al dutm illumﬂmd:hhwlidlhﬂ'mrywlth axpariment, which Ilndstna betiar un-
derstanding of this structure. Additionaly, dicted matetial p ifes could be

found that have use In Industrial applications.
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Salid solution spins mddes of tha farm Mg,2n;,Cro0., were syrthedzd via combus-
ot reaction it x=0.1 intervak from O to 1. Bleven sames were generated using meg-
nesium nitrate MoINO;); - §H,0, xinc nitvate Zn{NO,}; - §H,O, and dwomiurn nltrate
CriNOy)y - 9H20 with urea CO[NH,); a5 fuel. The stolchlometric composition of exch
samgia was found besad on the totel oddxing and red L af tha mddxer
and fuel'. Resulting i a combined mokr pvapmim of 136,67 of mogheshim n-
frate, xinc nitrate, chwomniurn nitrate and urea respectively. The reactions were per-
formed In a box furnace, at appredmately IS0°C for 20-25 minutes,

For the first time, micro-Raman spectral studles were perfommed on this serfes ta ob-
serve hts vibrational spectrum, The micro-Raman microscope systern consisted of a
Leeel Ramanion krypton lon lser tuned to 647.1 nm as the exkaton source, The lser
lght was passed through e spatial filter conteining a 10 pm pinhale, and then sant to
the entrance port ofa Nikon MM-40 Messuving Microsoope, The laser light b redi-
rected by a bearn spiitter through the microscope and focused onto the sample. A 56X
ohhcﬂwwuudhrlldﬁanqulﬂﬂon The Night Is then directed to & Horlba Jobsin
Yvon TRIAX 550 mndaF liquid coaled
Spec 10 CCD detector, which was used for photon counting and sending the Informa-
tion to the computer software. This setup can be seen baiow, Multiple data acquis
tions were taken for al eleven samples in the series, In which we tracked the gradusl
d!&hﬂnﬂlmnpldnuhnmpllmﬂumdﬁmﬂmdlmm[ﬁl,hmlg-
nesium chromite He=1). Tﬁnlmmdusmqah farmation abouk the o 3 of
the lattios vibrations on the hedral and hedral cations. In all, four mocdes were
tracked through the transiton.
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