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X-ray Powder Diffraction (XPD)

NSLS-II Diffraction & In Situ Scattering Program

SCIENTIFIC SCOPE

The X-ray Powder Diffraction (XPD) beamline serves a very diverse user community ranging
from physics, chemistry, and materials science to earth science, environmental science and
engineering science. Hard X-rays make it possible to probe high-Z or bulk samples, buried
interfaces, and inside sample cells and devices. The core mission of XPD is to observe

materials under conditions that are far from equilibrium, non ambient or non static, i.e., as
a function of a process parameter like T, P, pH, reactive gases, electric or magnetic field.

BEAMLINE CHARACTERISTICS

Techniques
 X-ray Powder Diffraction (XRD).
* Pair Distribution Function Analysis (PDF).

Small Angle X-ray Scattering (SAXS).

Enstation Details
e 3-circle diffractometer.

near-field (higher Q coverage) and far-field (higher

Port: 28-|D-2

Source: Damping Wiggler (DW100)

Energy Range: 40 — 70 keV

Energy Bandpass: AE/E =103to 2 x 104
Beam Size: 100 um (V) x 500 um (H) to mm
Status: open to users

Beamline Phone: 631-344-1628

Website: www.bnl.gov/nsls2/beamline/28-1D-2

Q resolution) 2D diffraction.

lamp furnace (RT- 2000°C); Linkam flat plate
furnace (RT- 1500°C); hot air blower (RT - 1000°C);
gas flow reactors and flexible coil heater for
capillaries; reaction cell (400°C, 1500psi);
cryostream (80K - 500K); He cryostat (10K — 500K);
multi-purpose cell (oxidative or corrosive gases, 3D
stress, vertical and axial loads up to 20 |bs);
microwave furnace; 1,100 ton hydraulic press (~25
GPa, 2000K).

Robotic Sample changer (capillaries, flat plates). . 4

Software: in-house Bluesky ( DAMA) and XpdAcqg ‘A
(S. Billinge et al., Columbia). |

Modulation Enhanced Diffraction (MED)
pattern of CeOx-Cu catalyst under
pulsed CO/02

D (deg)

Science Capabilities

* Time-resolved studies of phase transitions and
catalytic reactions vs. T, P or gases.

Fast acquisition rates, in situ, extreme
environments, and combined methods.

Static pressure & differential deformation and
acoustic velocity measurements.

High-throughput, combinatorial and screening.
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a) PDFs of the non-agqueous synthesis of
highly crystalline NaGdF,:Yb:Er
= nanocrystals as a function of the
£ W temperature
- A “Jh L M nes b) PDF structural refinement of the final
: L ﬂ*".;.,éi A ALK ﬂ‘:‘;AsfﬂiA’:"“ product.

et L e o b ") ) High  Resolution  Transmission  Electron
Cihetm degrees) Microscopy of a typical single crystalline

Post-synthesis room-temperature reaction NaGdF,:Yb:Er nanocrystal.
between AuCl, and InAs nanocrystals to form d) Optimized crystal structure, viewed along

the ¢ axis, of 10 nm NaGdF,:Yb:Er
nanocrystals (space group P6).

metal-semiconductor core-shell hybrid nano
particles through the “reversed Kirkendall effect”.

Jing Liu et al. Chem. Mater. 2016, 28, 8032-8043  D. Hudry et al. Chem. Mater., 2016, 28, 8752.

Jianming Bai

Beamline Scientist

Sanjit Ghose

Beamline Scientist

Eric Dooryhee

Lead Beamline Scientist

Apply for Beam Time

Beamlines at NSLS-II are available to all scientific
researchers through a peer-review proposal
process. For more information, see the NSLS-II
Users’ Guide at:

www.bnl.gov/ps/userguide/
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XRD measurements on the as-synthesized
LiNiO, powders (a), the particle size
distribution based on SEM (b) and the
electrochemical performance, (c) and (d), of
the three samples.

Jing Xu et al. Chem. Comm., 2016, 52, 4239.
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