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JINSP Company Limited
(JINSP) is a company
specialized in spectral analytical
technology. With the experts in
such fields as optics, machinery,
electricity and software, we are
engaged in the development and
production of scientific and
industrial spectrometers. With
our existing technology, JINSP
has won key awards in several
international invention
exhibitions and more than 200
patents, and passed the
European Union CE
certification and the EU Civil
Aviation ECAC certification.
Our thousands of products have
been exported to dozens of
countries worldwide.
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RS2100PAT
Online Raman Analyzer

JINSP® RS2100PAT online Raman analyzers provide in
situ, real-time and continuous composition analysis of

chemical processes in the production environment.

RS2100PAT analyzers are highly suitable for dangerous
processes including nitration, chlorination, fluorination,
hydrogenation, diazotization, etc. Available with both
continuous flow processes and batch processes, PS2100PAT
analyzers help increase process understanding, and boost

product quality.

Benefit Highlights

In situ: Artificial sampling avoided, thus minimizing personnel and
environmental risk exposure

Real-time: Single measurement completed in seconds
Continuous: 24/7 process monitoring

Intelligent: Analytical results provided automatically

Connected: Timely feedback to the central control system
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RS2100PAT Online Raman Analyzer

Application Scenarios ,
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Technical Parameters

Multiple interface specifications provided for easy access to various continuous flow reactors; Compatibility with an

Flow cell automatic sampler to monitor components in kettle reactors

Insertion probe Probe length 1~3 m; Fiber length 1-200 m; Easy connection to various reactors with a flange

Explosion proof design Ex d pc IIC T4 Gb

Connection RJ45, Modbus; connection adaptable to various industrial control systems and able to provide feedback to the control
interface system

Temperature -60 °C ~+200 °C, special design suitable for harsh working conditions

Pressure Probe resistant tol5 Mpa operating pressure, able to monitor high-pressure reactions

Corrosion resistance Probe suitable for strong corrosive systems such as sulfuric acid, hydrochloric acid, nitric acid, and hydrogen fluoride

Stability Three-level temperature control system operating stably for a long time in an environment of -20-50 °C

Multi component Capability to monitor multiple components simultaneously

monitoring

Consistency Patent algorithms for device calibration and quantification model transfer to ensure consistency of our devices
24/7 working Real-time automatic calibration and self inspection, constant temperature control, and positive pressure protection
Customization Product parameters can be configured to match customer needs

JINSP COMPANY LIMITED

Address: 17/F, Building D, THTF S&T Square, Haidian District, Beijing
Tel.: +8610-50837191

E-mail: jinsp@)jinsp-tech.com
Website: www.jinsptech.com WhatsApp
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Application Note

Optimization of the Synthesis Process of Imido-bis(sulfuric
acid) difluoride

Online spectral analyzer became the optimal research tool in a highly
corrosive system

Lithium bis(fluorosulfonyl)imide (LiFSI) is a novel

electrolyte additive for lithium-ion battery, with high Cl\ F\ "\
energy density, thermal stability, and high safety. SO, SO, SO,
Recently, the demand for LiFSI was increasing / HF N/ HF /

. .. . HN — » H —— > HN
rapidly, making it a hot research topic in the field of high temperature high temperature \
new energy resources. The synthesis process of SO, high pressure SO, high pressure SO,
LiFSI involves fluorination reactions. Basically, c c F/

Imido-bis(sulfuric acid) dichloride, CI-SO,-NH-
SO,-Cl, reacts with HF, and Cl in the molecular
structure is replaced by F, resulting in the formation
of Imido-bis(sulfuric acid) difluoride, F-SO,-NH-
SO,-F. In this process, intermediate products, F-
SO,-NH-SO,-Cl, that are not completely replaced
may be produced. The reaction conditions are
extremely harsh: HF is highly corrosive, highly
toxic, and reacts; Besides, the reaction is conducted
under high temperatures and high pressures.

Currently, many research work on this synthesis process
focuses on optimizing reaction conditions to maximize the
product yield. The only available analytical technology that
researchers can use for this harsh reaction is fluorine-19
nuclear magnetic resonance spectroscopy (F-NMR), which is
expensive, time-consuming, and dangerous. Specifically,
during the several hours long substitution reaction, pressure
relief and artificial sampling is required every 10 to 30
minutes, and then the samples are sent to F-NMR laboratory
to determine the content of intermediates and products. Due
to the complex sampling and analyzing procedure, the
research and development cycle for this process is usually
several months long. Besides, the sampling process may
interfere with the reaction process, making unrepresentative
test data.

Online Raman spectroscopy can perfectly solve the

=8 limitations of F-NMR mentioned above. Online Raman
Insertion probe  Reaction kettle  RS2100PAT analyzer spectroscopy can be used for real-time and iz sifu monitoring
of multiple components including reactants, intermediate

100 Parameterd products, and products. The insertion probe can be put in the
o 90 Parameter2 liquid in the reaction kettle directly. The probe is resistant to
S 80 corrosive reactants such as HF, hydrochloric acid,
@ Parameter3 . . . . :
£ 70 chlorosulfonic acid. It is also resistant to high temperature up
5 Parameter4 5 . .
2 60 Parameter5 to 200 °C and high pressure up tol5 MPa . One client of
52 50 Parameter6 JINSP employed online Raman analyzers to optimize the
s 3 40 synthesis process of Imido-bis(sulfuric acid) difluoride. The
= Parameter7 . S
8§ 30 left figure shows the online monitoring of reactants and
§ 20 intermediates in the synthesis reaction under seven process
o 10 parameters. Parameter 7 showed the fastest consumption

e —— reactants and the earliest termination of the reaction,
indicating it was the optimal reaction conditions.
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