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Experimental Details

(1) Chemicals: Cadmium oixde (CdO, Alfa Aesar, 99.998%), cadmium chloride (CdCl2,
Alfa Aesar, 99.998%), selenium powder (Se, Acros Organics, 99.5+%), sulfur powder (S,
Sigma-Aldrich, 99.9%), n-octadecylphosphonic acid (ODPA, PCI Synthesis, >99%), tri-n-
octylphosphine oxide (TOPO, Acros Organics, 99%), tri-n-octylphosphine (TOP, Strem
Chemicals, min. 97%)), oleic acid (OA, Alfa Aesar, tech. 90%), oleylamine (OLM, TCI America,
>50%) and 1-octadecene (ODE, Alfa Aesar, tech.90%) were used as received without further
purification.

(2) Synthesis of Spherical CdS Nanoparticles: Spherical CdS nanoparticles of 5 nm in
size were prepared following a previously reported hot injection method.! Briefly, in a 25 mL
three-neck round-bottom flask, 0.06 mmol ODPA, 2.64 mmol CdCI2 and 10 mL OLM were
mixed, heated and stirred at 100°C for 16 hours to produce the CdC12-ODPA solution. In another
three neck flask, sulfur precursor (0.5 mmol sulfur dissolved in 3 mL ODE) and cadmium
precursor (0.47 mmol CdO, 5 mmol OA dissolved in 13 mL ODE) were mixed at 100°C, and
heated to 280°C with continuous magnetic stirring under nitrogen flow. After 1 minute of
mixing, CdCI2-ODPA was quickly injected, and the mixture was stirred for two more minutes.
After the reaction, the solution was allowed to naturally cool to room temperature, and
nanoparticles were collected by centrifugation. The crude product was then purified by repeated
centrifugation using hexane and methanol, and dried under vacuum overnight. The final product
was a yellow powder, which was then dispersed in toluene.

(3) Synthesis of Rod-shaped CdS Nanoparticles: Rod-shaped CdS nanoparticles (7 nm
in diameter and 20 nm in length) were synthesized based on a method reported by Joo et al.?
Briefly, 6 mmol sulfur in 5 mL OLM was added into a mixture of 1 mmol CdCI2 and 10 mL
OLM at 90°C with continuous stirring. The solution was then heated to 140°C; this temperature
was maintained for 20 hours. After the reaction, nanoparticles were collected by centrifugation,
further purified by washing with hexane/methanol three times, and then dried under vacuum
overnight. The final yellow powder was then collected and dispersed in toluene.

(4) Synthesis of Rod-Shaped CdSe/CdS Core/Shell Nanoparticles: CdSe/CdS
core/shell nanoparticles (3 nm in diameter and 35 nm in length) were synthesized through a
previously reported seeded growth method.?> CdSe seeds were synthesized by mixing 3.0 g
TOPO, 0.29 g ODPA, 0.06 g CdO in a 50 mL three-neck flask, heated to 150°C and then kept
under vacuum for 1 hour. Next, the reaction solution was heated to 300°C at a heating rate of
10°C/min under nitrogen flow. When all of the CdO had dissolved, 1.5 g TOP was rapidly
injected and the reaction mixture was heated to 350°C, upon which 0.058 g Se in 0.36 g TOP
was quickly injected. The reaction was allowed to proceed for 2 minutes, and then the solution
was cooled to room temperature. A hexane and methanol mixture was used to purify the product,
followed by centrifugation. Finally, CdSe seeds were dried at room temperature overnight under
vacuum and stored in glove box.

In a typical synthesis of CdSe/CdS core/shell nanorods, 0.09 g CdO, 3.0 g TOPO, and
0.28 g ODPA were combined in a 50 mL round-bottom flask. The reaction mixture was then
heated to 150°C and kept under vacuum for 1 hour. Next, under flowing nitrogen, the mixture
was heated to 350°C, and 1.5 g TOP was injected after 15 min. Then, 0.12 g sulfur in 1.5 g TOP
and 2 mg CdSe seeds in 1.5 g TOP were quickly injected into the reaction mixture. After 8 min
of reaction, the solution was cooled to room temperature, and a toluene/methanol mixture was
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used to precipitate the nanoparticles, followed by centrifugation. After washing three times, the
resulting yellow powder was vacuum dried and dispersed in toluene.

(5) Transmission Electron Microscopy (TEM): TEM samples were prepared by
dispersing isolated nanoparticle powders in toluene, sonicating for 5 min, and then drop-casting
on to carbon coated copper grids. Samples were then imaged on a JEOL 2010F TEM at an
acceleration voltage of 220 kV at the University of New Mexico.

(6) High-Pressure Synchrotron Wide-Angle X-ray Scattering (HP-WAXS): High-
pressure experiments were carried out in a diamond anvil cell (DAC) with flat 300 um culets.
As-synthesized nanoparticles dispersed in toluene (100 mg/mL) were first drop-casted on Si
wafer and dried to form a uniform film. A tiny piece of film was then slowly peeled off and
loaded into the 170 um in diameter sample chamber of the DAC, which was created by drilling
through a rhenium gasket pre-indented to 20 um. A small chip of ruby was loaded together with
the sample for pressure calibration. Silicon oil was used as liquid pressure transmitting medium.
High-pressure WAXS measurements were acquired on beamline 16-ID-D (A = 0.6199 A) and
16-BM-D (L = 0.41328 A)* at the Advanced Photon Source (APS), Argonne National
Laboratory (ANL). 2D diffraction images were collected using a Mar345 Image Plate detector
and integrated into 1D patterns through the Dioptas software.’

Figure S1. TEM (a) and HR-TEM (b) images of CdS nanospheres after high pressure
experiments.
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Figure S2. TEM images of (a) short CdS nanorods and (b) long CdS nanorods after high
pressure experiments.

References

(1) Arora, V.; Soni, U.; Mittal, M.; Yadav, S.; Sapra, S. Synthesis of trap emission free cadmium
sulfide quantum dots: Role of phosphonic acids and halide ions. J. Colloid. Interf. Sci. 2017, 491,
329-335.

(2) Joo, J.; Na, H. B.; Yu, T.; Yu, J. H.; Kim, Y. W.; Wu, F.; Zhang, J. Z.; Hyeon, T. Generalized
and facile synthesis of semiconducting metal sulfide nanocrystals. J. Am. Chem. Soc. 2003, 125,
11100-11105.

(3) Carbone, L.; Nobile, C.; De Giorgi, M.; Sala, F. D.; Morello, G.; Pompa, P.; Hytch, M.;
Snoeck, E.; Fiore, A.; Franchini, I. R. Synthesis and micrometer-scale assembly of colloidal
CdSe/CdS nanorods prepared by a seeded growth approach. Nano Lett. 2007, 7, 2942-2950.

(4) Park, C.; Popov, D.; Ikuta, D.; Lin, C.; Kenney-Benson, C.; Rod, E.; Bommannavar, A.;
Shen, G. New developments in micro-X-ray diffraction and X-ray absorption spectroscopy for
high-pressure research at 16-BM-D at the Advanced Photon Source. Rev. Sci. Instrum. 2015, 86,
072205.

(5) Prescher, C.; Prakapenka, V. B. DIOPTAS: a program for reduction of two-dimensional X-
ray diffraction data and data exploration. High Press. Res. 2015, 35, 223-230.

54



