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Figure 1 Schematic illustration of elastic scattering (a) and inelastic
scattering (b).
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(a) Synchrotron XRD
NZS| Yobs

(b) Neutron powder diffraction
= NZSP

Bl 2 NZSPHILZSPH 2 HUE b b iR 4544, NZSPAILZSPH;
KIFLHEHXRD  (a) M 78 AR ATH (NPD) (b K521,
(c) PREENa B IILI B b B AR (0 2 A 4 (d) 75
B (IR Na B T IILE BT 2w e (14 i
FHE)

Figure 2 Crystal structures of NZSP and LZSP. (a) Refined powder
synchrotron X-ray diffraction (XRD) and (b) neutron powder diffraction
(NPD) patterns of NZSP and LZSP powders with the Rietveld method;
(c) retained polyhedral skeletons containing the evolution path of Na"
ions to Li" ions; (d) evolution of Na' ion to Li" ion polyhedrons within
unchanged skeleton [70] (color online).
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Figure 3 Solubility of NaCl at different pressures [76,77] (color
online).
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Figure 4 Synthesis of PGMA,-PBzMA, diblock copolymer, and
normalized SESANS signal as a function of spin-echo length (Z) for 30
wt% dispersions of PGMA,-PBzMA nanoparticles in D,O [51] (color
online).
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Figure 5 In situ vapor cell (VC) SANS characterization of the
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solid-state formulations with implications for protein stability [97]
(color online).

MICROSTRUCTURAL
CHANGES

0.1
q[A"]

AR TR NEERE, ¥ KA R, NI REAT KL
BIREEA RN, MOBHE BB Wi s A REE. AR
W7 LA T AR A s il 45401 RE AT 5
e EV NI

o ] o 25 5 AR K 2 3 e = 11 A OV R v 4
WP ATHTBOR SE R T M AL AR R —— R B R
BT [ AR (Co, Fe -x WO ) = 351 45 A i A5 R i (1) 1
T, Wi T AW H T SR A A R 4R 2 R
A R FIARL EAE A BE 5 = AR R

TN R 2 T 5 1 [T AT O DL R ik e K B T A
ERWER, BRER(H,PO,). SALEE(ZrCl) MR &
((NH,),COVEEFH T 180°C F AT B T #HU N, il 4
B3 7 B MR RE G e, A AL,
A IR B AR SRR R SRR, 2 RZP. %
[ BAFI FH o 57 S B AR FE R FE it AR ZeP 1) A
LER, 3BT ORI R T HE AR E, BRI NHYFH
BT SR, TP R T e A RPN N
FRAR R 7 HAE G50 P ) SR AT MR T HEMF R,
OB R R B T SRR T
AR RE R

TR VR 475 11 AT YR P SR A A I h T
FTI B AW T T PZT I &k F/ SR LA I R = 5
At R SR R E R, 45 R, R Al A T
DAREAR ik FAH BIS BR FLAE . I — G A PR A T4
T2 B A R A\ T A A o) s AR A BRI A7 % P e o
MR =5 T NI Bk F/ e gk P A 0 7 65 ) AR 1
ity

BT, KAk S BT 7 o e L AL R op T
TSR T B A Y B S 7 5 e 7 U
KR, L =F U PUEHIT B 4, SR =

2243



IMRSE: 7 U BARAEA A0 T K R

HL T R PERELAS TN . IR SR g gk R
PSRRI B, LaH, 0 75 B T DU 40 e sk
SR, XK LaH A N—40°C B E 7 21k,
HEWNLFWEHE THRSE1.0x107° Sem™ ' Al
0.12 eVIRIRY BEA 22, T FATHF 5 RN T M BRH
SR B S B AHE T f&dis s, wEer. ¥
AW FEFF R 7T B AL SR, KA
T REE PR R,

3.6 AL EAIHUN ALY

A FITBU A %, R AT iR s 5B
FHEE G B SO R R SR i
AR AR R B 22 I R — T 1228, @ E ARG T
18984 Ji HL R IR ENANER 1K) 3 B AN 48 58 . 1 F RS I
B SRR A T R
W RALRN S A R B k5. T hRe L
W AR R R AR A Bl . A

BT 17894F H ve hi % ¥ FF(Martin - Heinrich Kla-
proth) X8l ¥ T 194054719514 1 DUR ML 2345 &
P41 % (Glenn Theodore Seaborg)1ZZ w K& (Edwin
Mattison McMillan)%5 B X & . #6 B5ER& 77 4 S (o
FEF). T 1934584 = SRR S5 R AZ S SR B, i it
BT B LRI TE A, N T B AR R, 5
SRR PO RERIAE TR S SRR O AE TR A
MBS I . ZORWIIETEAZ . ZOA K ZE X
MR WPE REAS B R 2. BS54RS AL AT N,
WAL N AR N R, &
S LT BB SRR TTRE T ARSI, Seeger!' it
N TR B -2 T T 1 R B AT T O AT
AT, WAL TR S B R S A T (1) s AL R A
AORE.

Ty AN TR KSR A, X IR KAl
LR MR ERE. B2 ERIR. Nat-
ure 5 ¥ HH N Re AR A 1)L SRR 2
T e e R SR I BB B AT R SR, P E T
FEMFRRT 7 e A B 5 A 22t g P g o O R T
— PR MG IE (PAN) 7 ¥ il 2218 5 4 K PAN _E I TG
FEIEAR S (& e 5, WIS 7K R ER B B B - AT I B
WE7RR, RS RS, EE R T
PANZ} - RIHE SR HE /K A A IR R AN [F) B8 150
FEMI R A5, R RS R, BB R T B A

2244

O

J-L l l | |
LaH,-P-700
—-L-; | o o

BM-LaH,
1 1 1 1 1
20 30 40 50 60 70 80

20 (°)

Intensity (a. u.)

—~
O
~

NPD Fm3m
9P D,  ° e
g e L Dozy — lesie
® & :”'D — lopeleaic
e @ 01
F v P,
- l A . L

Intensity (a. u.)

-

1 1
50 75 100 125 150
20 (°)

Bl 6 BM-LaHFEMIEMIFIES. (2) AT HIE 1
LaH F£ i FUXRDEE. (b) BM-LAD,-7008f & I Rietveldfs
AT by €[50 P AN 2R 22 3 AR G2 B A A5 R )
K%, BLREMAEIRKZEME. HEZR TLAD M.
(c, d) La¥yAFIBM-LaH, #1433 H T & s (SEM) B 41
(CEITEAS))

Figure 6 Structures and morphologies of LaH, samples. (a) XRD
patterns of the LaH, samples prepared under different conditions.
(b) Rietveld refinement on NPD pattern of the BM-LaD,-700. Pink
circles and black line represent observed and calculated patterns,
respectively; and blue line is the difference of the two patterns. The
inset shows the Fm-3m structure of LaD,. (c, d) Representative SEM
images of La powder and the BM-LaH, [105] (color online).
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Abstract: Neutron scatterings are widely used in the fields of chemistry, soft matter, basic physics, earth science,
engineering, etc. The techniques benefit the scientific understanding in different fields. Neutron is characterized by its
no charge, strong penetration ability, and sensitivity to light elements. On one hand, it has the capabilities and
advantages to study the structure and structural evolution mechanism in chemical material, macromolecular, and
biological systems, where hydrogen is relatively enriched. On the other hand, the ranges of neutron scattering energy
and vector are consistent with the time and space scales of the above material system, so neutron scattering is suitable
for studying the dynamics in chemical processes. This review introduces the typical applications of neutron scattering
technologies, such as small angle neutron scattering, neutron reflection, neutron diffraction, and non-elastic/quasi-elastic
neutron scattering, in investigations about mechanism of chemical reaction research, chemical processes in solution,
polymer chemistry, biochemistry, material chemistry, nuclear chemistry and radiochemistry, efc., by combining the
relevant application examples in the international as well as the ones of China Mianyang research reactor (CMRR)
neutron science platforms.

Keywords: China Mianyang research reactor, neutron scattering platform, neutron scattering, chemistry, soft matter
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