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ARTICLE INFO ABSTRACT
Articte history: We present the use of spectrascopic neutron imaging (SNI), a bridge between imaging and scattering
Recenved 4 June 2023 techniques, for analyzing battery electrolytes. The scattering infarmation af CH,—based organic solvents
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26 June 2023

Accepted 26 Juse 2023
Auailable oaline 15 July 2023

and electralytes was mapped in a two-dimensional space thraugh time-uf-light neutron imagingg, which
exploes the wavelengeh-depedent praperties of ydrogen toers. The results shaw pastal solidification
and concertation change of electrolyte as a function of Qur i a
novel approach to tracking real-time physical and chemical changes in H t.unlalnlng compounds, by
which limitations of new electrolyte mixtures and additives can be evaliated. The sensitivity of SNI to
hydrogen in CH,, functional groups extends the use of spectral methods to inspect electralytes in Li-ion
batteries and organic sobvents for relevant applicatians beyond electrochemical systems.

Wavelengih-resalved imaging 2023 The Author(s). Published by Elevie Lid This is an apen access aticle wnder the CC BY lizense
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Capabilities of neutron imaging (NI} have been significantly
expanded with the advent of energy-resolved neutron imaging.
which has become an essential toal for non-destructive material
characterization [1-5], including studies of electrochemical energy
storage and conversion devices |5,7]. The particular advantage of NI
to invesrigate light elements of technological importance, i
hydragen and lichium, even in operande processes has contributed
to the improvements of green mobility YeEJIlIDngeS such as fuel
cells [8,9] and lithium-ion barteries [ 10] |

* Correspanding authar. Electrochemistry Labaratary (LEC), Paul Scherrer Institut
(PSI). 5232, Willigen PSL Switzeriand.
E-mail addrecs:

2023 The Autbors] Published by Elsevier Lid This bs 3 open access artice under the CC BY lioense |

tional {white-beam) NI | and energy-resolved NI has been
effective in determining the state-of-charge via Bragg-edge analysis
/]. Physical or chemical changes in the electrolytes, on the
other hand, are typically studied using spectroscopic techniques
including Raman, nuclear magneric resonance, and Fourier-
transform infrared spectroscopies |15 . However, these tech-
migues usually reguire specifically designed cells or involve
complicated procedures to extract the electrolytes. Therefore, it is
common to perform post-mortem mimicking operando conditions.

Neutron instrumentation development (detection systems
| 3,23—26], methods |2,27,28]) narrowed the gap [29,30] between
information accessible by imaging and scarering technigues
| 31-33], wrhich lead to the design of new beamlines (e.g. ODIN, ESS
| 31]) to exploit new opportunities, especially in the NI field. in this
work, we demonstrate that a study of batrery electrolytes
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Unusable collection of data
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Data Curation @
The Journey to FAIRness

Column 1 Sample Temperature
Connector 3 Temperature Controller 1
Channel B Sample position X axis

Blue cable Light detector
Left light Tomography light source
Units : "
Unknown Which will be Metadata Slit position Y
Which aggregation
Resolution _ Sample position resolution
Other questions?
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SciCat Project @

s c I a t https://scicatproject.org
c https://github.com/scicatproject

advance your data to advance your science
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SciCat: Proposal =

Proposals / 681588
M Details Il Datasats
B Proposal Infarmation
Proposal Title U0 to SciCat 2026-06-17 (experiment and sample test)
Abstract U0 to SciCat 2026-06-17 (experiment and sample test)
Proposal Id 6B15EB
Proposal Type Proposal
Number of Datasets a
Main propasar lunjie Quan
Principal Investigator Junjie O
N\ Details [l Datasets I Related Proposals u Logbook
Itemns per page: 10 - ‘ 1-10of 41489 >
Persistent ID Dataset Name Source Folder Creation Time Dataset ... Thumbnail Proposal...
B U0S Proposal Status
status 20.500.12269/13... loki 82759 Jess/data/coda/2... 0B 2025-09-02 09:41 raw 999599
B Pl First Name
(LLEE 20.500.12269/69... nmx 82760 Jess/data/coda/2... 0B 2025-05-02 09:43 raw 999999
B Pl Last Name
B 20.500.12269/bf . odin 82761 Jess/data/codal2... 0B 2025-09-02 09:46 raw 939939
g PIoRCD 20.500.12269/14... thl 82762 Jess/data/coda/2... 0B 2025-09-02 09:52 raw 999959
P arcid
[y Mumber of Calz 20.500.12269/6d... bifrost 82763 Jess/data/coda/2... 0B 2025-09-02 09:56 raw 999999
number_of_ca_iz
Number of Data Ac U
| Jrioer B Data flress Heers 20.500.12269/07... estia 87765 Jess/data/codar2... 0B 2025-09-02 10:16 raw 999999
B Call
call_name 20.500.122659/62... dream 82764 Jess/data/coda/2... 0B 2025-09-02 10:17 raw 999999
g Celd
e 20.500.12269/4a... laki 82766 Jess/data/coda/2... 0B 2025-09-02 10:32 raw 999999
B Call Start Date
stove_call
B Call End Date 20.500.12269/81... nmx 82767 Jess/data/coda/2... 0B 2025-09-02 10:45 raw 999999
end_call
E Number of Instruments 20.500.122659/57... odin 82768 fess/data/coda/2... 0B 2025-09-02 11:.00 raw 959559
aumber_of_nstruments
B Col 1 First Name
co_i_1_furstname ltems perpage: | 10w 1-10 of 41489 >
B Col 1 Last Name
co_i_ T_lastname
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SciCat: Datasets =

Datasets
Add to Selection
Filters * O\ Dataset name, Run number... Items per page: 100 ‘ 1- 100 of 144530 >
bublic data O Persistent ID Dataset Name Source Folder Creation Time Dataset T... Thumbnail Proposal ...
y da ublic dal
D 20.500.12269/... freia 12650 Jess/data/coda/9... 0B 2026-07-13 08:41 raw 999999
Pid
D 20.500.12269/... estia 12649 Jess/data/codas9... 0B 2026-07-13 08:27 raw 999939
Location ~
"_ Find filter ‘ D 20.500.12269¢/... dream 12648 Jess/data/coda/9... oB 2026-07-13 08:15 raw 999939
D R D 20.500.12269/... bifrost 12647 Jess/data/coda/9... 0B 2026-07-13 08:06 raw 999999
ymir
[[] Ess:coDAODIN (12178) O 20.500.12269/... beer 12646 Jess/data/coda/9... 0B 2026-07-13 07:58 raw 999999
D ESS:CODA:NMX (12118)
D ESS:CODA:DREAM {12075} D 20.500.12269¢... tbl 12645 Jess/data/coda/s9... OB 2026-07-1307:43 raw 999939
D ES5:CODABIFROST (12019)
D Unk (11874) D 20.500.12269/... odin 12644 Jess/data/coda/9... 0B 2026-07-1307:31 raw 999999
NENoOWN
[[] ESS:CODAESTIA (10084) O 20.500.12269/... nmx 12643 Jess/data/coda/9... 0B 2026-07-1307:25 raw 999999
[] es5:c0DALoKI (6428)
D ESS:CODA:LOKI (5861) D 20.500.12269/... magic 12642 Jess/data/coda/9... 0B 2026-07-1307:18 raw 999999
E55:C0DA:Test Beamline
O jurtiblade (5632) O 20.500.12269/... loki 12641 /ess/data/coda/9... 0B 2026-07-13 07:05 raw 993999
e e O 20.500.12269/... freia 12640 Jess/data/coda/9... 08 2026-07-13 06:52 raw 999999
Group A |:| 20.500.12268¢/... estia 12639 Jess/data/coda/9... OB 2026-07-13 06:44 raw 999939
( Find filter 1
‘_ ‘ D 20.500.12269¢/... dream 12638 Jess/data/coda/9... OB 2026-07-13 06:34 raw 999939
[[] 999999 (41490) )
D D 20.500.12269/... bifrost 12637 Jess/data/coda/9... 0B 2026-07-13 06:23 raw 999999
977695 (32038)
D 616254 (13749) D 20.500.12269/... beer 12636 Jess/data/coda/9... oB 2026-07-13 06:14 raw 999939
[[] 268227 (11019)
[ 038243 (10966) O 20.500.12269... tbl 12635 Jess/data/coda/9... 0B 2026-07-13 06:04 raw 999999

[ TS




Cat; Dataset

C

Jess/raw/coda/999999/raw/coda_dream_999999_00012648.hdf

Items per page:

2026-07-13 08:15

= Details €@ Datafiles I Related Datasets u Logbook ! Attachments Lt\ Lifecycle * Admin
B Summary
Proposal ID 999995
Run Number 12648
Start Time
= start_time 2026-07-13 08:06 Dataset Name dream
- Dataset Type raw
gy EndTime 2026-07-13 08:15 o ) _
end_time Principal Investigator George OMeill
B ?un }Ilulnber 12648 Start Time 2026-07-13 08:06
fun-numeer End Time 2026-07-13 08:15
ESS Data Collecti bid
] > Al 99999901-2648-5d03-89dc-... Instrument ID 20.500.12269/00fe23a2-f276-4e2e-9005-289a9c6ae9fe
B Ensf ':ffs:cz;n”“ Id 14£2052b-6hca-4db9-94e2-2... Persistent ID 20.500.12269/99999901-2648-5d03-89dc-07e9111f18ba | ]
ingestar_run_
<] AEqITII.S.ItIDn Team Members Anders Pettersson, André Cost... Embargo Period End 2023-08-1308:15
acquisition_team_members
B S.lmul.ater:.l Instrument Name DREAM
simulated_instrument_name |_!Alta|:h TN
B ?_'m';ltat;q ':'S"”":e_';t Id 554e7fe2-a16e-11ed-bafb-f3..
simulated_instrument_t MNo attachments found
Simulated Instrument Url . . .
=] simulated._instrument._url https:#staging.scicat.ess.eu/in...
Ingestor metadata schema ID ﬁ
B " _ 8cc81c52-9b96-11ef-ac75-b..
ingestor_metadata_schema_id
1 datafile. Download Selected ¥ Download All

1-10f1

15




SciCat: Data Path
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Yo (/1

> File Writer

User Office

'

SciCat Ingestor

Storage

Dataset

Proposal / Experiment

Embargo Period (3 years)

/

I

Download

Standard Plots
Acquisition Script

SciCat Post Ingestion Tasks
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SciCat: Data Curation

= Details @ Datafiles BB Related Datasets u Logbook ! Attachments O Lifecycle *.ﬂdmin
A scientific Metadata Table B Summary
e Value Unit : Proposal ID 9999599
Run Number 12648
Start Ti
S e 2026-07-13 08:06 Dataset Name dream
- Dataset Type raw
End Time
end_time ZUACUALEUE S Principal Investigator George ONeill
?Hnrﬁls‘;nliler 12648 Start Time 2026-07-13 08:06
- — End Time 2026-07-1308:15

ESS Data Collection Job Id
job_id

ESS Ingestor Run Id
ingestor_run_id

Acquisition Team Members

acquisition_team_members

Simulated Instrument Name

oted_instrument_name

Simulated Instrument |d
simufated_instrument_id
Simulated Instrument Url
simulated_instrument_url

Ingestor metadata schema ID
ingestor_metadata_schema_id

99999901-2648-5d03-89dc-...

14f2052b-64ca-4db9-94e2-2..

Anders Pettersson, André Cost...

DREAM

554e7fe2-a16e-11ed-bafb-f3...

https:#staging.scicat.ess.eu/in...

BccB81c52-9b96-11ef-ac75-b...

Instrument ID

Persistent ID

Embargo Period End

20.500.12269/00fe23a2-f276-4e2e-9005-a8%a%baesfe

20.500.12269/99999901-2648-5d03-89dc-07e9111f18ba |_D

2029-08-13 08:15

|_! Attachments

Mo attachments found

Which metadata we want in SciCat?
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SciCat: Data Curation: LOKi example

Status

Property Name

Dataset PID

Proposal ID

Dataset Mame

Principal
Investigator
Start Time

End Time
Instrument Name

Run Number

Acquisition Team
Members

Description

Dataset Persistent Identifier.

Assigned automatically by the acquisition
system

Id of the proposal the dataset has been
acquired under.

Thisid is generated by the User OFfice
software

It also referred to as Experiment Identifier
by some members of the instrument teams

Mame of the dataset, also referred as kitle.
Currently on Nicos GUIis named
"experiment”

Main proposer of the proposal (PI)
Also referred as Proposer

Date and Time when the data acquisition
was started

Date and Time when the data acquisition
was stop

Mame of the instrument the dataset has
been acquired on

Instrument run number as provided by
control system

Name of the people present at the time of
the data acquisition, including people not
part of the proposal team and ess staff.

Examples

Optional  Notes

Instrument
Tea

Data Curation
ina

LoKI NeXus /entry/instrument/

beam_monitor_m4

loki_detector 0

loki_detector_1
loki_detector 2
loki_detector 3
loki_detector 4

D03

window_guard

beam_monitor_m3

loki_detector_5
loki_detector_6
loki_detector_7
loki_detector_8

detector_carriage

beamstop_x
beamstop_y
beamstop_z1
beamstop_z2

sample_rotation

linear_sample_changer
thermostated_sample_holder

collimator_selector_1

collimator_selector 2

beam_monitor_m2

experiment_shutter

slit_set_1-4

beam_monitor_m

Bunker

I'l Monaolith |

bw_chopper1
bw_chopper2

fo_chopper1
fo_chopper2

heavy_shutter

beam_monitor_m0

11.5m

. e

r<—— neutron_prod_info

Source-sample: 23.5 m nominal

sample_position_z
thermometer_box_ts1-8

sample_stack_x
sample_stack_y
sample_stack z

laser_mirror

https://confluence.ess.eu/spaces/SWAP/pages/936378802/LOKI+metadata+-+v2
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SciCat; (CODA) LOKi dataset

Temperature Sensor 1 Avg
temperature_sensor_ 1_avg
Temperature Sensor 2 Avg
temperature_sensor_2_avg
Temperature Sensor 3 Avg
temperature_sensoi_3_avg
Temperature Sensor & Avg
temperature_sensor_4_avg
Temperature Sensor 5 Avg
temperature_sensor_5_avg
Temperature Sensor 6 Avg
temperature_sensor_6_avg
Temperature Sensor 7 Avg
temperature_sensor_ 7 _avg
Temperature Sensor 8 Avg
temperature_sensor_&_avg

Sample Position X Avg

sample_position_x_avg

C
C
C
B Summary
Proposal ID 999999
Run Number 12651
Dataset Name loki
Dataset Type raw
Principal Investigator George ONeill

Start Time
End Time

Instrument 1D

Persistent ID

2026-07-13 0B:41
2026-07-13 0B:53
20.500.12269/00fe23a2-f276-4e2e-9005-aB9%a9cbaeSfe

20.500.12269/99999501-2651-5b69-8537-a7e9611f18ba I_D

Embargo Period End

2029-08-13 08:53
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Thank you!!!

Questions?

Max Novelli
max.novelli@ess.eu
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