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lonic Alkalihalides as Pressure Media in DAC Experiments
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Abstract Data and Conclusions Experimental Setup
In Diamond Anvil Cells (DACs), usually a pressure 5 3 . 7 "
transmitting medium functions to transform the uniaxial Fig. 2: Wavelength vs. Pressure for both samples Fig. 4: Experimental Setup
pressure supplied by the opposing diamond anvils into 1300 L L i 1 ! ! 1
uniform hydrostatic pressure acting on the lonic alkalihalide Methanol-Ethanol-Water

sample. Conventionally, a 4-1 methanol-ethanol solution,

The standard pressure medium in DACs, a 16-3-1
or a 16-3-1 methanol-ethanol-water solution is used as

methanol-ethanol-water solution, begins to transition

pressute fansmitling nediutn. Howsyer eseito 1208 into a glass at approximately 9-14 GPa. In our case
solutions transform into a glass with high elastic shear s

strength at pressures am,_ﬁ.,d 12-14 Gga and no longer L we saw a gla_ss transition as pressure neared 10 GPa.
function as hydrostatic medium. Our goal was to oo | | The alkalihalide-alkanolate undergoes a glass
determine if liquid ionic alkalihalide alkanolate = transition at approximately 7 GPa. Itis in the glass
complexes will provide more uniform pressure in the cell transition where the alkalihalide complex is superior to

up to 20 GPa. Ruby (Cr-doped Al,O3) produces two Cr3*
fluorescence lines when exposed to sufficiently
energetic radiation(457.9 nm in our case). These two
fluorescence lines shift toward the IR with increasing
pressure. We used the splitting of the two fluorescence
lines as well as the width of the peaks in order to
measure the shear strength of the alkalihalide-
alkanolate as a function of pressure.

the methanol-ethanol-water solution. As pressure

increases to above 15 GPa, the alkalihalide-alkanolate

maintains a relatively constant R2 peak width,

whereas the methanol-ethanol-water solution

experiences a drastic increase in peak width (fig 3).

I Broader ruby fluorescence peaks imply a greater

shear strain on the sample, in other words: non-
hydrostatic conditions. Thus, at high pressures, the
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Figure 3 shows our experimental setup. A457.9 nm
laser (labeled A in the above picture) s reflected such
that it travels through a focusing lens and hits the
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000 i : alkalihalide-alkanolate provides conditions closer to Lot ) Theoaiie Hoescehes Tomths BAC
! i l : ; travels through a collecting lens, reflects off a
f GRIEs, * hydrostatic pressure. translatable mirror. If the mirror is in position, then the
|ntl’0ductlon o i \ sample can be viewed in the microscope (C).
4 ; o b ) A . Otherwise, when the mirror is moved out of position,
’ ' . . 0.3GPa "l Fig. 3: R2 Width vs. Pressure for both samples then the light passes the microscope and travels
Fig. 1: Diagram of a Diamond Anvil Cell through a condensing lens and into the spectrometer
600 e (D). We used the spectroscopy program WinSpec32
Pressure T T T T T T T s
s pine — 690 700 710 =3 70 705 70 Alkanclate to image the peaks from the pressure media, and
Wavelength (nm) " Origin 8 to subsequently analyze the peaks.
Light, ) - ) p % P ' .
X-rays While the alkalihalide-alkanolate may be superior to the 3
—_— standard methanol-ethanol-water pressure medium, it is .. n
G not preferable to gas pressure media such as helium. Blue: Increasing pressure Refe rences
Diamond \/\tlhile tt:e ?tlka::‘hali?e-alranol_?te e)fh_itlzlits modest shear . *  Red: Decreasing pressuré
Zr;e(ﬂgnt geaeeen%?f?r_errsgzluﬁg Lliheecizgggzsflﬁ} R2 Iwidth - % ¥ = Pressure 1 http:/fjames.badro.free.friJava/RubyApprox.html
GP,
Sample GPa. Gas-media like helium crystallize but maintain lower L T <_ a) 2 o o )
shear strength to much higher pressures. The question Ethanol-Water L http://u_ploadAW|k|medlaorg/w1klpedla/commons/c/c9/D|aAn
Metalgaskst might arise: why not always use helium as a pressure o 3 vCell1.jpg
Basic diagram of a DAC. The opposing diamond medium, since it maintains near hydrostatic conditions at > 3 W. Bassett, High Pres. Research, 29 (2), 163 (2009).
anvils provide uniaxial pressure onto the pressure higher pressures? Since helium is a gas, loading it into
medium, the sample, and the ruby. The pressure the DAC is a markedly more difficult task. Additionally, o .
- S, ; different media are needed for different samples, given .
medium converts the uniaxial pressure from the . . ;
SRVIlSitGRifGET hydrostaticppressure. SHEEWE that reactions between the media and the sample are i " serlelg\z: 'S:’C ?Z:‘S“ig Pfer::‘s‘l’ﬁve
were simply testing the pressure medium, no unwanted. R == Sl
sample was inserted for our trials. .
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