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ABOUT US

Founded in 2019, Hefei In-Situ Technology Co., Ltd.
s a national high-tech enterprise dedicated to provid-
ing synthesis, characterization, and evaluation instru-
ments and specialized eguipment for clients in materi-
als, chemical engineering, catalysis, energy, and scien-
tific research industries. Headquartered in the Hefei
Comprehensive National Science Center, the company
has sales and technical support centers in Beijing and

Chengdu, operates an in-house laboratory in Shenzhen,

and maintains stationed sales personnel in multiple
regions nationwide. B e x t | o ¥y
The company features four core product lines: in-situ characterization system solutions (including testing), Joule
heating devices, catalyst evaluation devices, and battery fabrication platforms, meeting diverse customer require-
ments across R&D, lab-scale, and pilot-scale stages. Employing nearly 100 technical personnel, the company oper-
ates four laboratories and one dry room. The laboratories are equipped with advanced analytical instruments, in-
cluding infrared spectrometers, Raman spectrometers, X-ray diffractometers, electrochemical differential mass
spectrometers (DEMS), electrochemical workstations, gas chromatographs, dendrite microscopes, charge-dis-
charge testers, and a complete suite of battery fabrication equipment.

Equipped with precision machining and inspection equipment—such as horizontal machining centers, vertical ma-
chining centers, gantry machining centers, CNC lathes, helium mass spectrometer leak detectors, and overhead

cranes—the company provides high-efficiency, high-quality manufacturing services. Attuned to user demands and
industry trends, the company adheres to a customer-centric philosophy, continuously innovating with cut-

ting-edge technology to build a robust system across R&D, production, sales, and after-sales service.

The company is committed to becoming a world-class manufacturer of scientific instruments and specialized
equipment, continuously creating value for customers across materials, chemical engineering, catalysis, energy,
scientific research, and related fields.
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Category

LM SEE
F oo hermnical Tost

In-5dt | |i|:_|"]'L
Tempy/Pressure Test

In-Shtu Battery Test

XP5 Class

Fixed Bead Test
[Thermal Catalysis

Mok |

Exfrems Rapid Healing  Termp Ramp Reaction Evadustion

Reaction Test

TEST SERIES

Test ltem Test Details

In-situ ATR Test Battery, electrocatalysis, photocatalysis, thermal catalysis tests

In-situ Haman Test

DEMS Test Battory, electrocatalysis testing
XRO Test
In-situ Giffuse Reflectance Test I hermad catalysts, photocatalysis, photo-thermal catalysis, plasma, ete. testing

In- sty Haman Test

High-lemperaiire, high-pressude |Ii-l"-.'|il'||-':

YXRI Test
Redefining Battery Test Battery testlng
Battery Testing Battery testing

L ithium Battery In-Siiu Test

High/L ow Temp Lithium Battery In-SlEu Test (- 306 HHPC)

Sodium Battery In-Situ Test

High/Low Tomp Sodium Battery In- ity Test (-3 1HPC)

Zinc Battery In-Situ 1os!

KPS (Within 5 Elements)
Cost, specilic sample needs commusnication

KPS L5 Eloments or Morg|

Detectable elements inchude H, He and most ight elements, detection deplh less than
L0 nmy, sample element content requirement no [ess than 1%

In-situ heating capatbty, tempoerature besting ramge; room temp - HRErC

Warlesus resctian ﬂ!mr_:-h|||'|-:-':|'|-_l'_-|:'::|r| B Ifroddieeo .1-:_:r-:,:|r|'||r|_|_=',r-:_'| F-i-:|J-I-‘-I"irII.-:-II1|_.11
reguirements. |he working pressure s less than 1 mbar. [t supports atmospheres
Ireckucking: Ar, M, O, Ha, HEOHpS, CO;, vic, Special pases ar miked pases regulne
MAE-XPS additiorel r,:l..l:|rl_|'!:.ii"_'.-r!lll'5|_-' Fing customization,

Equipped with high-snergy jon pun, capabde of cleaning and pre-treating samgple
surface

Equipped with xerophotonic lighl source For in-situ light-assisted XPS testing

Paid dala processing service proviced

Catalytic Performance Evaluation

Model

IR Mocked: PerkinElmes Spectrum 3 / Tharmo Nicaled iS50
Optical Accessory Model: Hafiel In-Situ C1S-1RATROA-S0 / PIKE VesMAK
E:

Modlak LabRAM HE Evoalution
Brand: HORIBA

Modal; ClIS-DEMS-DH
Brand: Helei In-5Situ

Model SmartLab / DX-ZTODEH
Brand: Rigaku [ Dandong Donpda

|R Model: PerkinElmer Spectrum 3 / Thermo Nicolet iS50
Accessory Model: Hefed [n-Situ CIS-IRATROR-SD [/ Harmick Praving
Musrtis

Model LabRAM HR Evalution
Brand: HORIBA

Model: D-2T008H
Brand: Dandong Dongda

IR Model: PerkinElmer Spectrum 3 / Thermo Nicolbet 1550
Accessory Model PIKE VeeMAX 3

Madel LabRAM HR Evolution
Brand: HORIBA

Mesdel GPR-DIMO1
Brand: Hefel In-Situ

Model: K-Alpha X-ray Photoelectron Spectrometer {XPS) System
Beand: Therma Sclentifi

Model: NAP-XPS Backfilling
Brand: SPECS, Germany

High-temg gas system bolow G00°C, high-temp Hauid system at 1000°C, capabie of gas-phase, liguid-phase, pas-liquid phase dual-phase reaction evaluation,

catalyst loadimg volurne 10 mL and below

Catalytic Stablility Evaluation

{Heating rate up to 1{HPC/s)

Lang-term stabdlity testing under fized reaction temperature/conditions, catalyst loading valume 10 ml and below

Porform fast haat g reaction tests within 400°C-1100°C temp range, catalyst boad volume & technigue require communicstion with technical team

www.chinain-situ.com 30
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JOULE HEATING DEVICE SERIES

nigh flux Joule heating material preparation platform

~>»Product Introduction

The continuous/high-flux Joule heating material preparation platform com-

bines the advantages of rapid heating, precise temperature control, and

continuous production. It is suitable for material R&D and automated pro-

duction, handling battery materials, magnetic materials, ceramics, metal
compounds, two-dimensional materials, and especially materials requiring
high-temperature heat treatment with large demand. Compared to tradi-
tional heat treatment equipment, its unique heating mechanism and rapid
cooling characteristics offer superior energy efficiency. Meanwhile, its oper-
ating mode (small-batch, multi-channel, continuous) enables quick screen-
ing of target formulations to achieve rapid experimentation. It is widely used

in the energy industry, materials & engineering, aerospace, chemical engi-

S The Youth Edition Mold-Type Ultra-Fast Joule Heat Heating

neering, and other fields.

- >Specifications Table

Heating Schematic

Category Item | Parameter

Specification

Modal Model

Cl5-JHAM-M-2500-1

Main Componsents Main Codmgponents

« Singlo-station plove box (N2 atmasphere) (Optlonal)
« Attomated heat Dreatment module
« Electrical control system
« Water chillor
« Two-skage rolary viane vacuimm pump
« High-purity nitrogen cylindar

Talal Equiprment Power

Approx, 30 kW [Customizable]

Healing Methad

Graphile healing

Flash Sintering Mods

Max termparalure; 3000

Thermal Holding Mode

Max temperature: 2500°C, Holding time: = 105

Fastest Heating Hate

= 1000%C /s

Temp Measurement Method

Infrared non-contack, Accuracy: E1% FS

aingle Tube Batch Capacity

4 mlL

Basic Paramebofs

IHeating Systom) single Batch Total Volume

Flubes * 2ml =4 mL

Processing Time

60s f batch {excluding heating)

Cold-State Vacuum Degres

% 10 Pa

Vacuum Acguisition Method

Two-stage rotary vane yaCuum purmgp

Cooling Method

Water cooling

Water & Oxypen Content

% 100 PPM |Reguires dehydration & deocxypenation purilication system)

Equipment Dimensions

L*W " H=2400" 12507 15 mm

Total Equipment Weight

Approw. 1500 kg

Oparation & Contral Systam

Ciperation & Control Systam

[Parametars may vary slightly across batches and configurations; actual product shall prevail)
« Uses PLC as cove conbrof, integraling automated execution amd feeagback lor heating, vacuum, and suto-loading/unfoading systems for coordinated,
statde, and reliable operation,
s Spfarm ."rn!-l;rg.r'."|.|'.|5-{1'r_m A tauchserean fo display w-.:'r.:kr'ﬂ_e:‘ coredid eans .==|.'r|;.l":'r-'.!'||':-."|r.'irr||:1.!'.l_-'-.r'-':' [& B, Fioating Parranelars, Vvacuwm [wrassure]
« Electrical control system features programmable mumature circedt breakers, reliable interfockingflockowt protection, and alarm funchions.
= Supports multiple parameter recipe settinges for comamien! thermal processing of varkows samples.
o Ao AT |||'_:|[r:.=-rd ard ':.:"::lr'.;rg.n-

6 L

~I~Product Features

® mprove Experiment Efficiency: Fully automated system integrating automatic loading/unloading, heating, vacuum, and glove
box systems, significantly enhancing experimental efficiency and production capacity. Rapid screening technology greatly

boosts research efficiency.

@Ensure Data Quality: Equipped with advanced real-time monitoring and feedback mechanisms throughout the experiment, al-
lowing real-time parameter adjustments to ensure the accuracy and precision of results.

@®Reduce Experimental Costs: Parallel processing across multiple workstations allows simultaneous processing of two samples
per batch with precise control over heating atmosphere and heating/cooling rates, shortening experimental cycles while reduc-
ing labor and time costs.

@Enhance Research Safety: Automated operation minimizes direct operator contact with hazardous environments, improving
overall experimental safety.

®@Fromote Research Innovation: The continuous Joule heating device offers researchers more experimental opportunities and

possibilities to rapidly explore new research directions and conditions,

and Tempering System (Manual Loading Type)

~I>Product Introduction

The manual-feed mold high-efficiency heat treatment system integrates four core technologies: ul-
tra-fast Joule heating, full-domain precise temperature control, multi-position mold bearing, and
full-process real-time process monitoring. Equipped with an intelligent modular control system, it
achieves multi-parameter linkage precise adjustment. The device features multi-position independent
process configuration on a single tray, significantly enhancing flexibility and process adaptability.
Combining high-throughput formula screening with standardized batch heat treatment capability, the
system satisfies flexible testing needs in new material R&D while ensuring quality stability for batch
high-temperature treatment. It fully covers scenarios from laboratory exploration to small-batch trial

production, effectively shortening R&D cycles and lowering testing and development costs.

Operating with stability and wide process applicability, it is widely used in cutting-edge research and

industrial production fields including new energy storage, advanced materials, aerospace materials,

optoelectronic semiconductors, fine chemicals, energy efficiency, and environmental protection.

Heating Schematic

1> Specifications Table

Parameter Specification
Model JHAM-M-R-HM
Tray Batch Processing Capacity M) pcs [ tray
Heating Method Crucible hoating

Single Crucible Capacity L0 mL (Efective constant temparabure rone

Maximum Temperature B000TC
Heating Rate = 1000°C f5

Temperature Control Accuracy 1%
Temp Measurement Range 00 - 3200

Heatinpg Mode

lemperature- controlled, constant current, multl-stape slope

Muli|-Recipe Mode

Independent process conflpurable for the same batch

Heating Power Supply

80V {Three-phase) 25 KW (Peak)

Cookng Method

Water cooling

Modular Customizat lan

Modular Customizat ion

Custom maodules available per customer requirements, such as dosing, dispensing, meds ing, heat treatment, and retriesal modules

Wacuum Acquisition Method

['wo-slage rolary vane Yacuum imp

01 www.chinain-situ.com

VaCLLET |:||:"l|:'rll'l."li-

< 1 Pa [Cold state)

Atmosphere Envircomen

Suppodts Vacuum, H2, Ar

Intelligant Safely System

Comprehensive alarm systemn for overpressure, overtemperature, temp difference, water temp, gas pressure; Automatic pressure adjustment system; Tray vacancy imtelligent
detection system

wiww.chinain-situ.com 02
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oration Edition Mold-Type Ultrafast Joule Heating Heat Treatment System & BN oule apparatus

matic Feeding)

~1>Product Introduction

~>Products Introduction Ultra-fast high-temperature hot-pressing sintering:
Combining rapid heating (< 2000°C/min) with high

pressure (< 10 T), it significantly shortens sintering h

Equipped with a dual-channel independent synchronous heating architecture,

the Exploration Edition Mold-Type Ultrafast Joule Heating Heat Treatment

, , o time and ensures stronger bonding between powder Model :CIS-JHP-1030 Model :CIS-JHP-2050

System integrates ultrafast Joule heating, precision constant-temperature con- | ‘

_ _ _ , particles, thereby fabricating materials with ultra-high

trol, and an intelligent modular control system to enable precise multi-parame- ;
ensity.

ter linked adjustment. The system can process 32 molds in a single batch with '

dual-channel parallel operation, allowing differentiated process settings—such

ok el e D Padiors Bajp by

as temperature and duration—for individual molds to adapt to various R&D con-

ditions for advanced materials. Featuring a continuous tray loop conveyor

mechanism, the equipment eliminates the need for manual loading/unloading, B i SpEEiﬁEﬂtiﬂ ns Tﬂb'E Heating Schematic

automatically completing the entire heating process based on preset parame-

- : E Model Cl5-JHP-1030 CI5-JHP-2050

ters to achieve unmanned continuous operation.
Leveraging dual-channel parallel heating and fully automated continuous loop operation, the system balances high-throughput

Electrical speciflcation IB0V TIKW 50/60HZ (Customizable)

recipe screening with standardized batch heat treatment capabilities. It supports simultaneous comparative experiments for bssimmmsanbsond 1600X 2000 750 e s

rapid iteration and optimization of process formulas during R&D debugging, while also delivering reliable batch heat treatment Sample dinmeter 10mm, 20mm, 30mm 20m, S0mm (Customizable)

that ensures process and quality consistency—covering scenarios from process exploration and parameter verification to sample thickness 5-20mm

small-batch trial production. CRARy s fonn) 10 % 360X 300 340 % 440 % 370
Width"Hedght" Doapth

~{>Specifications Table Pressure range T 101
Temperature control accuracy s 5
Parameter EPEI‘.:HIE ation Pressure comtral accuracy T 5k T 20kg
Mode! JHAM-M-RDI2-SA The fastest controtlable heating rate £ 1400°C fmiin £1000°C/min
|ray Batch Processing Capacity 44 posiiray
Heating C hannebs kg System leakage rate <5E-9 [He)
Number of Trays 1 sets Ultimate positive pressure of the cavity 0.02Mpa
Sample Loading Method Contineous automated loading/unloading via tray loop conseyor
Electrode insulation recistance (with water) = 1M0
Heating Method Crucible heating
Single Crucible Capacity 1.0 ml {effective constant temperature Fone) Vacuum pamp VRD-24 VRD-30
Maximum Temperature 2000 *C
Dperating ambient temperaturs = 45°C
Healing Rate %= 1K "Cls
Temperature Control Accuracy + 150 Coaling method of the sample stage Air-cooled {optional for normal-temperature inert gasicold argon purging circulation)
femperature Measurement Range B0 - 3200 5

Heating Modes

Temperature-contralied, constant-current, multi-segment ramp

Multi-Recipe Made

Process parameters can ba individually set lor the same bBateh

Hieating Powsar Suppiy

T8V (three-phase), 50 kKW [peak]

Coing Met b

Waler cooling

Vacuum Generation

Two-skage rotary vane vacuwm pump

Wacuum Laval

#= 1 Pa {cold state}

Abmosphere Emvironment

Supports vaouum, argon (Ar), and nitropen (ML)

Intelipent Safety System

systern; Intelligent emply shot detaction system lor trays

Comprehensive alarm system for overpressure, overtemperature, temperature difference, water temperature, pas pressure, et autcmatic pressure adjustmend

03 www.chinain=situ.com

Temperature range

The maximum temperature of the mold shall not be lower than 2500°C

Chamber cooling method

Water cooling (requires a chiller)

Chilier

Standard configuration

Temperature measurement pl'ﬂhE

The temperature measuremeant range & 600-3200°C, with an accuracy of = 1%F5

Materials of vacuum chambers and structural components

SUS304

Mald material

Graphite

Observation window

Quartz window (sapphire and other lenses are optional |

Safety function

It features multiple alarm functions such as over-temperature, over-pressure, over-limit and leakage alarm, as well as multiple protection functions
mcluding no water protection and load discharge protection, to ensure the safety of equipment and personnel

Real-time monitoring

Multi-channei pressure detection achieves precise closed-loop control of mold pressure and temperature, improving the experimental effect

Automated operation

One-click start, fully automated flow control throughout the process

Operation mode

HMI touch screen oparation, centralized data collection and processing

Shell structure

Sheet metal type

Gas line specification

2 intake channels, 1 exhaust channel, 1 vacuum channel, and 1 safety unloading channel {Other intake requirements can be customized)

wiww.chinain-situ.com 04
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~{> Application Fields

@Ceramic Manufacturing: Ultra-fast high-temperature hot-pressing sintering can prepare high-performance ceramics such as

alumina and zirconia ceramics for high-temperature applications like furnace liners and heat exchangers.

@5Solid-State Batteries: In the fabrication of solid-state battery electrolytes and electrode materials, ultra-fast high-tempera-

ture hot-pressing sintering achieves higher conductivity and stability.

®@:3D Printing Materials: Used to synthesize 3D printing materials, providing faster printing speeds and higher print quality,

@®Metals and Composite Materials: Can also be applied to metal and composite material fabrication to enhance overall perfor-

mance and wear resistance.

& Joule Heating Device

> >Product Introduction

The Joule heating device is a novel ultra-fast heat treatment/synthesis equip- '

ment that allows materials to reach extremely high temperatures

(1000-3000°C) within an ultra-short timeframe (milliseconds to seconds),

with heating rates up to 10,000 K/s. By rapidly raising the material's tempera- |
ture, it enables the investigation of physical property changes in extreme en-

vironments, as well as the fabrication of nanoscale particles, single-atom cat-

alysts, high-entropy alloys, etc., via ultra-fast heating and cooling cycles.

Currently, it is widely used in battery materials, catalysts, carbon nanomate-

rials, metallic materials, plastic degradation, biomass, and other fields.

> ~Specifications Table

Professional Edition

Heating Schematic

Feature [ Specilication

Flapship Edition

Professional Edition

Moce|

Cl5-JH-v4.0.0

Cl5-JH-¥3.5.0-Exp

Power Suppdy

Three-phasse 380V [ 404

TI1r|-l-|:'-|_'.-i1:'|'.|-l IBON/ 5lA

Crutput Vollags 0—40Y -y
Outpait Cusreend 0—-504 A 100K A
Currani T|:'|-;|_-';-|-'r Titme N 2 me
Min Pulse Width Setting 1 mes -
Pulsa Cound Setting 155 =
[evla Accpuisiticon Period G TS 5 ITYS

Bata Commurdcation

R5485+ Ethermet « LISH

RSA85 + Etharnel + USE

Data Acqudsition Mode

Toueh=rrenn + FC

Touctserean + PC

Comtrod Moda

T hscraan + Soltwars

Tauchscrasn

Diala Aceuisiticn Conbend

Real-time Temperature, Real-time Voltage, Real-time Current

Regl-time Temperature, Real-time Vialtage, Real-time Current

Fixture Elactrodk

Fixed typea

Acliustable gap

Max Tempaeraturs

MW (Varias Dy sampe faalures, strorl-arcurl, and spacial proparies)

I00C [Waries by sample features, short-cirewl, and spacial properifes)

Lear2- Tarm Thermal Hedding

Loog-term within 2000°C (Taking 100 X 28 X 1 mm rectangular graphite strip as
Exampia)

Long-term within 2000°C {Taking 100 X 20 X 1 munm rectanewlar graphite strip as
axampda)

Controd Modes

Gradient thermal holding { 200°C, 18h), constant-flow program coamtrod (no step extreme
coalingsurge needed), G-value tomp control slope mode (expandable), temp thermal

Lonstant temip, cwrrent control, skope mode, manual, thermal shock, fast mode

Temperalure Measurement Method

Irdrarad yrermele

Inlrared pyromelor

Temperalure Measurement Rangs

F50-2000°C § TO0-32200C ¢ 550-3000°C {Imported)

250 - 20007 § TH-32007C

Power Supply Cooding Molhod

Waltor cooding

Waler cooling

Vacuwm Chamber

304 Stainless steel Square, O 16 mm optical window, sapphire/guartz, volume approx.
A ml., water-cooled ¢hamber

304 Stainkess steel. Square. @ 16 mm optical window, sapphire/guartz, volume approsx.
400200 mi

as Conliguratian

| indiet, 1 hiph-vac, 1 vacuum, | exhaust

2 inbets. 1 vacuum, | oxhaust

VAL |:'I"|_':I'-f'-l'

Standard Value VRED-R, vacuum pumping controllod via touchscreen

Standard Value YRD-8, vacuum pumpling contralled via touchscroon

Standard Sample Stape Material

Flexibbe graphite paper, graphite plate, graphite felt, graphite boat, ¢lc, (Other sampe
fypes apdionai)

Graphite plate, graphite felt, praphite boat, graphite tube

sample Sire {Customizable )

% 100 mm = 15 mm = 0.2 mm

= 100 mm = 2 mm = 1 mm

Samiple Test Weight

I} mg { Speciic gravity 1]

500 mg

Owverall Dimensions

Appros. T50 = 610 = ool mm {Sutyect to aciual product)

Approx. 1160 > 850 = 610 mvm {Swbect to actual prodect)

Cptiomal Extras

Collimated detect izolation [/ thermal degradation

05 www.chinaimn-situ.com
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1> Key Features

@High-Precision Temperature Measurement & Control
@High-Response Curve Tracking

@High-Repeatability Thermal Shock

@®Rich & Practical Sample Options

@®Long-Term Insulation & Energy Saving
@®Water-Electricity Separation for Equipment Safety
@Multiple Alarms for Personnel Safety

> Accessories Introduction

Online Infrared Pyrometer (Jointly developed with pyrometer manufacturer):

@®Laser points to measurement location; standard focus lens focuses down to min. 2 mm;
@Rugged sensor head meets |P65 (NEMA4) standards;

@LED temperature display, field emissivity adjustment, optional 4-20 mA and digital outputs;
@®Response time: 0.5 ms;

@Measurement accuracy: 1% or £2°C (whichever is greater);

@Repeatability: £0.5% or £1°C (whichever is greater);

@ Multiple temp ranges optional: 100-1400°C, 250-2000°C, 700-3200°C.

Optris CT 1M/2M High-Temperature Pyrometer :
@Temperature range: 550-3000°C;

®Spectral range: 1.0 um (1M); 1.6 pm (2M);
@Response time: 1 ms.00°C,

JH Series Accessory:
@®Name: JH Series Accessory;
®Model: JHex-001;

@FPurpose: Provides a compact vacuum environment with heating functionality;

@®4Application: Used for sample transfer and testing in clean environments such as glove boxes.

> Application Case - Analysis of Graphene Results from Flash Flash-Speed Carbon Flash Sintering

The figure below shows a comparison of Raman spectra between

graphite and graphene, which allows determination of whether Our Experimental Results are as Follows (3000K Preparation)

the material is graphene based on the key 2D peak. 1.0

— % D=
1 — % l0s
—_— % | O
Graphita 2D G D 0§ k- % 1Ds
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— 5% J0x

- 1% 30|
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7 o (), f Me———— . = :
Py - = —r——r—tr—s : - — — 1 3D 1201 14010 | B{10 | =] 1]

T w T
8 g 1 | b D R W il i LS 1= 1] imn
M i imrr

Baman shift {cm')

(Raman spectra graph comparing Graphite and Single (Raman intensity vs. Raman shift graph showing spectra for 1%

Layer Graphene showing D, G, and 2D peaks) 10s, 1% 18s, 1% 100s, 5% 10s, 5% 30s, 5% 100s, 10% 30s)
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Like the D peak, the 2D peak is also a Raman active mode, possessing a resonant structure. Therefore, the position and spec-

6 L

o Flash Joule Heating Device

tral line shape of the 2D peak change with excitation wavelength. In addition, for single-layer graphene, the 2D peak is a single

symmetric peak. Single-layer graphene can be distinguished by the line shape of the 2D peak. At the same time, the ratio of

the integrated intensity of the D peak (defect peak) to the G peak (ID/IG) serves as a parameter to measure the defect density ~1>Product Introduction

of graphene. . . : : b e : ;
Erap The Flash Joule heating device adopts an innovative pulse rapid discharge mode to rapidly heat and cool experimental sam-

Fewer D peaks indicate fewer defects. For graphene layer counts, 2D/G = 1 indicates bilayer, less than 1 indicates multi- , . - , , , _
ples, enabling controllable temperature rise and fall. It is widely used for instantaneous high-temperature sintering of pow-

layer, and greater than 1 indicates monolayer.
wos 8 ’ dered and sheet-like new materials, and can heat samples under vacuum, non-vacuum, or atmospheric gas conditions. It accu-

rately collects peak voltage, peak current, peak resistance, and other data during heating, while supporting manual discharge

> Application Case - Science! Zhejiang University Team (Gao Chao / Liu Yingjun / Xu Zhen)
Develops Aerogels with Ultrahigh-Temperature Superelasticity Below Extreme
Temperatures, Breaking New Limits!

voltage and automatic discharge voltage modes to maximize voltage control precision. It achieves high heating rate repeatabil-

ity, small temperature difference, fast speed, and low fluctuation.

The equipment is simple to assemble and safe to operate. The transparent body allows effective observation of temperature

The Zhejiang University team developed an innovative 2D-do- rise changes. It supports up to -0.1 MPa vacuum environment and permits flowing gases. The heating curve is displayed, and

SEEE‘“EE Cxrant biam T e B pisa A ko Aaeiv | -:l.lr:ll.'l-l.'.'.'r.'-'

HEEL 5 SOEMCL + WOL IR MOLGPST ¢ [OAME-CCULLD AEROGETS WA H ELTA S T W FREFNTUEE S DPOHE LA ETIOTY OFLE 130 K

main-confined chemical strategy, constructing an ultralight aerogel voltage parameters are controlled.

with a "dome-celled" structure. This aerogel exhibits excellent elas-

IEEE s A ET L P T B B S fiERE

Dome-celled aerogels with ultrahigh-
temperature superelasticity over 2273 K

N P i ARG ST HG WL WEMEND TORG TG TN L SRR G L] MR CHE D YRl Ot B RS THG O i [-f
DCHADGAL i +dminon Agigoemio Lifiaiaa

Win oo

ticity over an ultra-wide temperature range (4.2 K to 2273 K), as well > >Product Features

as extremely high thermal stability and fatigue resistance, demaon-
@®Ultra-Fast Pulse: Rapid heating within 40 ms, rapid cooling within 600 ms;

strating immense application potential for structural materials

SORWOE 4 . el B0 rerami - oo I8EIAE - L DI e i 177

. @Full-Environment Compatibility: Operates stably under vacuum, atmospheric,
under extreme thermal environments.

and positive pressure environments;
The relevant research result titled "Dome-celled aerogels with ultrahigh-temperature superelasticity over 2273 K" was published ; i

: . . : @High Process Repeatability: Intelligent temperature control with temperature
in the internationally renowned journal Science. g P y g P P

variance < £100°C; supports manual/automatic modes;

@Real-time Data Monitoring: Precise collection and real-time display of voltage,

> Customer Papers (Partial) Heating Schematic

@®D00I: 10.1126/science.adw5777 @00I1: 10.1002/adma.202515938 @DOI: 10.1039/d5gc00745¢ @5Safe & Intuitive Operation: Adjustable quartz body gap for transparent, visible observation of the sample's heating process;
@®0DO0OI: 10.1002/adfm.75876 @®DO0I: 10.1021/acsnano.5¢c09434 @®D0I: 10.1016/j.carbon.2025.120420 supports flowing gas and vacuum environments.

®0D0!: 10.1039/D6EE01390B ®DO0!: 10.1002/adfm.202516559 @®DOI: 10.1021/acscatal.4c06833

@DO!: 10.1002/anie.1688371 @®0D0!: 10.1002/adfm.202517640 @®0DO0!: 10.1002/adma.200418963 > Specifications Table

@®DO0!: 10.1016/j.jcis.2026.140490 @DOI: 10.1016/j.cej.2025.164273 @®DO0!: 10.1021/acsami.4c21521

®DO0!: 10.1021/acsaem.5c04140 @®DOI: 10.31635/ccschem.025.202506030  @DOI: 10.1016/j.cej.2025.161070 Feature / Parameter SpecHicatien
@DO!: 10.1016/j.matt.2026.102727 @DO!: 10.1021/acsaem.5c01679 @DO!: 10.1016/j.apcatb.2024.124976 e o
@®DO0!: 10.1002/anie.2299436 ®DO0!: 10.1016/j.cej.2025.167328 @®DOI: 10.1002/anie.202504084 Output Voltage 20-400 ¥

@D0!: 10.1016/j.ensm.2026.104984 @00!: 10.1016/j.ce}.2026.172857 @DO!: 10.1002/adfm.202420933 e L e
@DO!: 10.1016/j.matt.2025.102566 ®DO0!: 10.1016/j.jechem.2025.07.072 @®DO0I: 10.1002/adfm.202425156 Data Acquisition Method Touchscreen + PC
@®DO0!: 10.1016/j.nanoen.2026.111745  @DOI: 10.1016/j.cej.2025.166366 @DOI: 10.10007/540242-025-5010-3 D:’;l'”{“‘:t e p:l“"“ml T
@®0D0I; 10.1016/j.resconrec.2026.100822 @DOI: 10.1021/acsnano.5¢05720 @®0D0I: 10.1002/adfm.202423559 Resistance 0.8-15 0

@D0!: 10.1016/j.seppur.2026.136891 @DO0!: 10.1007/s12598025-03468-8 @DOI: 10.1038/s41467-025-56975-8 HI”J“I‘l; “”‘:'h::"

®DOI: 10.1016/j.cej.2026.172716 @D0!I: 10.1016/j.matt.2025.102322 @®DO0I: 10.1021/jacs.3c07541 GRS e POl PSPy
@DO!: 10.1002/aic.70139 @DO!: 10.1016/j.apcatb.2025.125720 @DO!: 10.1016/j.cej.2025.160387 Temperature Measurerment Wethod "-'“r';'h“fm-"n pyromete
®DO0(: 10.1021/acscatal.5c08597 @®DO0I: 10.1016/j.nanoen.2025.110843 @DO!I: 10.1007/512598-024-03066-0 T::i:,ﬁ; liﬁ:

®0D0!: 10.1039/D5Q102294K ®DO!: 10.1016/j.jechem.2025.07.018 @®DOI: 10.1021/acsanm.4c06192 Vacuum De gree Quartz tube controllable vacuum body
@DO!: 10.1039/D5CCO6085K @D0!: 10.1021/jacs.5¢05372 @DO!: 10.1002/anie.202425257 e R A e
@®D0I: 10.1016/j.jechem.2025.11.047 @D0I: 10.1021/acssuschemeng.4c10443 @DOI: 10.1021/acsmaterialslett.4c02448 Sample Stage Material & 5 inner diamater graphite tube
@®D0!: 10.1002/adfm.202528280 @®D0!: 10.1002/adma.202506936 @DO!: 10.1039/D4EE0494 1A ”:Wf'fwgm m“mp

®DO!: 10.1002/adfm.202517862 ®DO!: 10.1002/adfm.202506415 Pulse Duration <20

@DO0!: 10.1016/j.cej.2025.170735 @DO0!: 10.1039/d5ee01691f

I._-] -ll .IJIIJI II.|l.-.II I|.'I|.|.. ': :-l i r.l --:
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current, resistance, and heating curves;
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- >Specifications Table

ed Joule Heating / Self-propagating Material Preparation Platform

Item | Parameter Specification
- Model CIS-JH4.0-LCP
~{>Product Introduction | |
Cverall Dimensions {W * D * H) F1thmm * &180 mm * 650 mm
The cutfield-assisted Joule heating material preparation platform provides external field heating environments for material Rnirrtinie Wi L ke
Sheat Metal Material R
thermal processing. By controlling the external field strength, it assists in material synthesis and control; thermal processing e S04 sty CITE, ol
methods include Joule heating, combustion synthesis, etc. The whole machine is designed modularly with a high degree of au- Power Supply Specs hree-phase five-wire 380V + 10% 50Hz
. ) f : ; ; l:_ ) \ DC Power Output Specs A0 SD0A
tomated control; it consists of the reaction body, electrical control system, external magnetic field coils, and water cooling e RS s PR
system. Frequency Range 5 kHz - 20 kHz
Cenler Frequency Approx. 10 kH:
Discharpge Gap 4 mm

ePlasanﬂrcl'lAblatlnn Platform

> >Product Introduction

g

> Specifications Table

The plasma torch ablation platform provides specialized thermal processing working conditions for sam-

v : - ‘e

Heating Schematic

ples. Featuring a plasma power supply and plasma torch as core heat sources, it ionizes working gas

through arc discharge to produce a high-temperature plasma jet, simulating high-temperature and high-ve-

locity environments on extreme surfaces. It is equipped with a precise temperature measurement system

Category | Mode Parameter Specification _ N _ : _
Modal Modal 15 5H5- I L0 for real-time temperature monitoring and closed-loop control, reserving vacuum and gas interface ports for 1
ﬁ:ﬁ.rmn L S pOSETIN f":-:,".l:-lirm COrvmposd Lo Roaction chambor, extermnal .I:Iu.-tj_:‘luutul field coll, electrical coftrod syslam, waler o RELED

; controllable experimental environments. Integrating a linear motion mechanism, it flexibly adjusts the dis-
Flash Maode Termperalise Rangs = T .

tance between the torch and specimen, matching different specimen fixtures. Meanwhile, it supports us-

Work Method: [pnites the top of the sampie to reach ignabion temperature, and the sample undergoes an overall thermite reaction

Max Heating Rate = SHPC s
femng Holding & Accuracy 2500°C holding time = 1 min, temperature control accuracy: 1% er-defined process parameters, freely setting temperature, pressure, time, heating rate, and other indica-
Temp Measurement Method Infrared non-caontact, Accuracy: 1% FS L . = : : . :
—— . tors to satisfy various plasma ablation thermal processing test demands. It is widely used in aerospace, de-
Joule Heating Cold -State Vacuum Degres < 10 Pa .
Atmosphere Emronment Alr, Vacuutm (Aumamatic purging, vacumming, gas filling) fense & military, materials preparation, chemical engineering, solid waste treatment, and other fields. ot
Graphite Crucibde Sie 48 ° 20 ° 10 mmy;, Capacily: 2 mil =
MNoie (Parameters across batches may vany shightly; actual produdct shall prevaii) S pE-L' ifi Eat i u n 5 Ta h.l E.

Heating Schematic

I herrimdie Mode Samipte Nature: Solld Bock/ pellot

Graphite Crucibde Size: 48 ° 20 ° X mm {with cover; Capacity: 7.5 mi
Combastion Synthosis

Parameter

Specification

Madal

CIS-LTHP-15-N2A(r

Qverall Dimensiong

Y mm " T mm ™ 1500 mm {Excluding waler cooling f powser supply)

Wark Method: lgnites the top or side of the sample, awtc-ignites to form a seff-propagating reaction.

Vacuum Chramber Material

M Staindess Steel

Self-Propapating Made Sample Nature: Sclld BMock/pellet

Power Supply Spec

lhree-phass 380V 30 KW

Maximum Temperature

A300°C (Waries by smnpe fealfures / short circult / special properties)

Graphite Crucible Size: 48 * 20 * 20 mm {withoul cower); Capacity: 7.5 ml

After various synd hosts mades compdeto, the graphite crucibde quickly and automatically drops Into the water basin insidoe the chamber lor r.tpld_

VaS U P ¥

VREL}- 24

Temp Measuremeanl Malhod

Irlrared gooroameler

Temp Measurement Range

00-4000°C {X1% F5)

wenching Function usnching Function
e - Q E waler-quenching treatment
Usas PLC a5 core conbrol, with integrated touchscreon setting parameters for automated execution and feedback contral. The contral systom 5
Operation & Controd System Dperation & Cantrol System simple, stable, and reliable

standard data recording available; Quenchmg function cptional; Deep customization supported.

scharge plasma Joule heating device

~{>Product Introduction

The discharge plasma Joule heating device replaces the chamber of a standard Joule
heating device with a plasma reactor, and adds a plasma generator. This equipment
meets normal Joule heating requirements while also operating as a plasma reactor
with plasma generated inside the reaction chamber. It can form different plasma at-
mospheres using air, Ar, N2, low-concentration H2 mixtures, and other mixed gases.

The device can reach a maximum temperature of 3000°C.

09 www.chinain-situ.com

Maold Saore T 30 " 10 mmn (Customizable)
Full Load Pulse Voltagpno JHW
Max Output Current B0A [Continuoushy ad|ustable]
Max Crutput Power 22 kYWY
Fregquency Stability 1%
Crutput Power Precision 1%
Max Upen Crrcurt Voltape R

Cperating Efficiency

2 G1% (Full load]

Oparating Tomperature

| "C = ALFC

Coaling Met hod

Water coollng

Ignition Vollapa

h-8 &V

|Erition Arc Gap

Adr f N2 approox. 3 mm

Gas Flow Rate

24 v fh (Air f N2 pas)

Dperating Mode

Mon-transfermed are / Transferred aine

larch Nozzhe Outlet Watar lomp SO e @
Foeel Ancsde Cutlet Watar 1 Ermp e 40
Tosch Cooling Waler Flow Rate = 1.0m'h
Water Cuality Requirement Deionced water
Torch Electrode Life 2 300 h

Toarch Noazzie | ife

== S04 h (In alr atmiosphers)

www.chinamn-situ.com 10
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0 Insulated Joule heating device / Ultra-high temperature furnace 0 Rapid heating furnace / Joule heat pipe furnace

> >Product Introduction

~{>Product Introduction

The insulated Joule heating device is an energy-saving heating device featuring rapid heating The Joule rapid heating furnace is a new type of high-efficiency laboratory heat treatment

and long temperature-holding functions. It provides extended temperature holding times, pre- equipment. This equipment provides ample sample capacity and a large constant-tem-

cise temperature control, and large single-batch capacity. The equipment has a fully sealed perature heating zone with expandable special gas environments. It features clean, ener-

stainless steel heating body, with a dual-layer integrated structure featuring internal water gy-saving, and stable operation, while its heating rate can reach tens of thousands of

cooling. It comes standard with a water-chilled power supply to guarantee reliable heating per- times that of ordinary tube furnaces. Paired with a unique liquid nitrogen cooling system,

formance. The system supports vacuum atmospheres, inert gas protection atmospheres, and it enables rapid cooling of the heating environment. Rapid heating and cooling assist sig-

low-concentration hydrogen atmospheres to meet diverse testing requirements. nificantly in evaluating sample thermal shock resistance, shrinking thermal decomposi-

Upgrade & Expansion Options: tion magnet length, and reducing catalyst deactivation. Therefore, it is widely used in new

1.Supports adding Joule heating modules (dual-control shared power supply, water 5 1 material preparation, plastic pyrolysis, biomass, and other fields.
cooling, vacuum, etc.);

~{>Specifications Table Heating Schematic

2.5tandard gas rotameter upgradable to digital mass flow controller & meter;
3.Temperature measurement upgradable to an infrared pyrometer, with support for —
infrared thermal imagers. HE-EItiI'Ig Cehiamatic Iltem [ Feature Specification
Model CI5-JHTF-1220 CI5- JHTF-2005
Design lemperature L0 C Graphite tube 1 30°C, Quartz tube 1700 Alumina tube (Corundom) 2000°C
; S Eecificati un 5 Ta b IE Max Heating Rate 40°C s Graphite tube 150°C) s {customizable hipher), Quartr tube ({Corundum) 60°C /s, Drop temp 1*C/s
Eloctrical Grid Specs 1R BOKW, 50/60Hz Compatibility IR0V GDREW, 50/60H7 Compatitdlity
Reaction Tube Material Quartz tubse Quartz tube | Corundum tube £ Alumina tube | Steel tube
Item [ Feature E-:I'!!E ification Yacuum & Almosphere Environment Vacuum, posilive pressuie Vacuum, posilive pressure
N i alib o Mz Sample Processing Volume 200 mL 50 mil
Highest Temperalure of Crocible Sample {Graphile) JHGC [Vacuwm environment, holding 30 min; Mitrogen atmosphere, holding = 100 h]; Healing tempesature 29060°C (Vacuuam enwiranment, holding 5 h) Msskuraient Misthiod il oot Aecaraty: £ 19 FS lirhiie Hencorioet Abeatys =19 FS
Total Equipment Power b4 kW [Including heating equipment 54 kW, vacuwm pump L1 kW, water chiller 8.9 kW) Auxiiary Cooling System Siutinal Bould nhirousi cooline syster for rapld cooling
PIRE SupRYy e i Overall Dimensions (L* W * H) 1300 mim * 800 mm * 1900 mm [Subject to actual product) 1000 mm * 8003 rmm * 1900 mm {Subject fo actual product)
sample Capacity i Ot hars standard with water chiller, vacuum pump Standdard with water chiller. vacuum pump
Heating Rate = 407C /5
Measurement Mathod Inlrared pyrometar
Temperature Comrol Precision Ly g e
as Line Paths for Temp Conbrol Two intet gas lines, one outlet gas line, one true vacuum port e ngh temmratu re plate fu ma ce
Cooding Method Temp controller & power supply use water cosling, heater uses natural heat dissipation | |
Fauipment Dimenstons (307 W * H) 1200 mim * 11180 mm ™ 185 mm [Subyect fo actual product)

~{>Product Introduction

> Application Case - Eco-Friendly Material Extrusion 3D Printing for Fabricating W-Ni-Fe
Lattices with Improved Compressive Resistance

The plate furnace is a widely used high-temperature heat treatment furnace

suitable for processing powder, sheet, and block samples. It provides a large-ar-

The Advanced Refractory Metal Materials Research Center of ea constant temperature zone and high target temperatures for large-through-

ut, long-duration high-temperature thermal processing. Featuring a unique
Northeastern University used direct ink writing technology to P & 5 P P & 5 4

rectangular heating zone and graphite mold design, it offers high thermal field
prepare tungsten alloy porous materials. Through 3D printing

uniformity and long service life, remaining stable during long-term high-tem-
parameter adjustment and optimization of the sintering perature operation. The water-cooled sealed chamber provides a vacuum or

process, tungsten alloy porous frameworks with excellent inert gas atmosphere environment, and can pair with a circulating feeding/dis-

mechanical properties were obtained. The related paper titled charging system to achieve automated continuous operation.

"Eco-friendly material extrusion 3D printing for fabricating

Heating Schematic

' W-Ni-Fe lattices with improved compressive resistance” was > Product Introduction
. ™ O 17 Frodl roat
| S BMP-1T0%605 | | BMP-150.60 ; ; ad . : : :
' ‘Bast mechanicatproperty IR S . @ Eorees W@ published in Additive Manufacturing, a top international journal

®Large Capacity Processing: Large-size heating zone for efficient processing of large-sized or high-batch samples to meet

Emmhﬂm*mwmimmwgmmm in the additive manufacturing field. .
plastic deformation reaches 19.8%. DOI: 10.1016/j.addma.2024.104399
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@5table High-Temperature Operation: Supports 2500°C high-temperature conditions with stable operation for no less than
100h, offering reliable performance;

@High-Uniformity Thermal Field: Heating zone temperature uniformity £10°C, ensuring consistent heating of samples to im-

prove processing precision;

@Continuous Operation: Can pair with circulating feed/discharge systems to realize automated continuous workflow, reducing

manual intervention and boosting production efficiency.

> Specifications Table

Parameter

Specification

Model

CIS5-JHAM-F-2303-4040

Flectrical Specilications

TR0V 90 kW, S0Hz

Masimiim | emperature Pl 1|0
Healing Jons 0 ° 44HF ° 5 riiEm
Max Termp Deviation in Healing Zone = +10°%C

Chamber Pressure (Operating)

Vacouum [ Near atmospheric

Chambear Atmosphers

Vacuum f Inert /| Reducing gas, etc. [Please confirm wpon ordering)

Chamber Vacuum Degrea

= 10 Pa

Chamber Leak Rate

=] ¥ 10-* Pa:-m? /s

Pressure Rise Rale

= 1.33 Pa/h

Holding Time 2500°C hodding time no less than 130 b
Coobing Method Matural coofing [ Gas blow cooling
Water Chiller CW-BO00
Vacuum Pump VRI-BS
ChambDar mensions (L ° W " H} 1360 7 530 ° S50 mm

Oerall Machine Dimensions (L W™ H)

1200 *

1200 * 270 mm (Excluding, power supply and control cabinet)

& Roll-to-

> >Product Introduction

roll Joule heating device

The electrode-type roll-to-roll Joule heating device is a high-efficiency heat
treatment equipment that operates winding and heating synchronously. Its
roll-to-roll structure supports both intermittent and continuous operation,
offering excellent controllability and high efficiency. Its heating system utiliz-
es the Joule heating principle to energize and heat roll materials, featuring a

large heating area and rapid heating speed for stable heating during continu- ‘ﬁ\

6 L

~[>Specifications Table

item Parameter
Ml IHAM-C-Wh1
Electrical Speciications FE0V S50Hz

Codl/Rodl Material

Conductive maberials, such as nickel mesh, carbon cloth, carbon fiber yarn, etc

Cofl/Fofl Shape Cloth-like, mesh-like
Maximum Width Customizable
Heating Zone Length € ustormdzakde
Maximum Temperature 2000C

Elecirode Material

Slainless sieel [ copper § praphite (depending on working conditsons)

Chamber Customizable atmosphere chamber
WindingUnwinding Device Supparts contlmuous ar intermittent operadlon
[]|J'I,'I".‘.||'II'||:_':_|_II'|II Sl U -3 mimifs
Line Speed Control Accuracy 4% FS
Tension Conlrol Range 0-4%5 N
Tenzion Control Acouracy T04% FS

Tansion Control Mode

Constant tensson | j':FElIE"E'ﬂT Eansion

CATALYST EVALUATION DEVICE SERIES

© (Desktoy

> Product Introduction

) micro fixed bed

The Hefei In-5itu (desktop) micro fixed-bed reactor is designed for laboratory benchtop use,
featuring a compact footprint, tight structure, and modular design that facilitates easy as-
sembly and modification. Reaction channels, gas-liquid flow lines, separation device types &
sizes, and sampling analysis methods can be customized according to the reaction system,

perfectly matching customers’ actual needs.

> >Product Features

ous operation. It can be applied in heat treatment scenarios such as coil ma-

terial thermal processing, solution flash evaporation, and alloy growth,

achieving efficient and continuous production,

= >Product Features

@Continuous & Intelligent Operation: Winding and heating systems operate in synergy,
enabling intermittent or continuous automatic operation;

@Ultra-Fast Heating Technology: Based on the Joule heating principle, target temperatures can be reached in a short time;

@Large Heating Area: Both maximum width and heating length can be customized;

@High-Precision Stable Control: Closed-loop line speed and tension control ensure accurate regulation and stable heating; op-

tional deviation correction systems enhance winding quality.

13 www.chinain-situ.com

Heating Schematic

@®Modular Design: Desktop micro-modular design allows free assembly, expansion, and improvement based on experimental systems;
@®High Precision: Pressure accuracy +£0.25% F.S., flow rate accuracy 1% FE.S., constant temperature zone temp difference £ 1°C, tem-
perature control accuracy =1°C;

@®EBroad Applicability: Capable of multi-gas phase, gas-liquid two-phase, and gas-liquid-solid three-phase reactions; can be coupled
with GC/MS/IR for online detection:;

@®Convenience: Temperature is PID-controlled to ensure reaction temperature stability, supporting constant output to examine reac-
tion heat changes. Data acquisition and control are integrated on the touchscreen for a simple, user-friendly, and fast interface. Product
automatic sampling and analysis enable 24/7 continuous operation without manual intervention;

@ 5Safety: Electrical safety interlocking with hardware-software combined safety design, including overpressure and overtemperature

alarms, as well as automatic gas supply and heating shut-off functions.

www.chinain-situ.com 14
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> Specifications Table ~>Specifications Table
Category ltem Parameter | Specification Category Item | Indicator Parameter [ Specification
Reaction Channels Mumber of Channals 1-2 Roaction Channets Chanimed Count I-1 1 oF per custormer roedguest
Max Operating Temp [°C) LR C or customized per material Max Operating Temp ("C) LK) or determined by material
Reaction Conditions Reaction Conditions
Max Oparating Prossure (MPa) 9.8 MPa Max Dperating Pressure {MPaj 9.8 MPa
Fead Lnes Single gas line, multi-gas split lines, gas-loguid dual lines, gas-liguid-solid triple lines Feed Composition Single pas phase, maltl-component gas phase, pas-Hould two-phase, pas-lguid solid three-phase
Feed Pretreatment Method Filtering, pre-mixing, preheating, vaporization/fevaporation, line degassing, ate, Feed Protreatment Maethod Filtering, pre-mixing, prebeating, vaporization then re-mixing, degassing then vaporization, #1c
T Gas/Liguid Feed Mathod Mass llow controller / dual-plunger pump, syringe pump, peristaltic pumgp ki GarsfLiguid Feed Method Mass Bow controdler / liguid pump penerator, syringe pumg, plungar pump
Gas Feed Line Count A-E Gas Feed Line Count 2-N
| leguabed Feed Line Coumn 1-2 Lrquid Feed Line Count 1-K
Foed Accuracy Error 1% Feed Distribution Error 10
Catabyst Loading Capacity {mlL) 0,1-10 Catalyst Loading Capacity (mlL ) 0.5-100 par customorn roguest
Reaction Tube Inner Ddameter {mm) 1} rim ar customized Reaction Tube Inner Diameter (mim) 1060 based on process calculation
Catalyst Bed Form & Height [mm) Straight rod f 18- 20 mm Catabyst Bed Form & Heighl {mm) Cylindrical, annular, or perforated particles of various shapes [ 10-500 based on process calculation
Reaction Module Catalbyst Form Pawder, granules, honeyoomb, and monolithic structures Reaction Module Catalyst Form Poweder, #ranules, molded, and menolithic structure
Reaction Tube Material Quartz, 31160, 3105, Hastelloy, GH superalloy, or customidzed per customer requiremant Reaction Tube Material Quartz, 31161, 3105, Hasteiloy, GH superalioy, or hyperstructural titaniwm
Femp Contral Mode Pl Heating Method Electric heating {electric furnace), light heating (sodar finfrared furmace)], thermal oll circulation {|acketed constant temp circulation
Héating Methaod lowde hating o convantiaonal electric heating, single or multi-channe] optional Heating Method (Alternative) Joule heating tube or heating single/multl-channel
Separation Mode Gas-solid, gas-liguid separation Separation Mode Gas-solid separation, gas-lguid separation, gas-lguld-solid separation
Product Separation Medube Fraduct Separation Module : . -
Separation Cevice Cyclone separator, temp-controfled condenser [ hot trap Separation Devico Cyclone separator, temp-coptrolled condenser / hot trap, collector, extraction separation
Product Analysis Module Sampling Method Hiphylow pressure sampling, online GC/MS/IR sampling Product Analysis Modube sampling Mathod High-pressure sampling, online GC/M5/IR routine
Control Moda Floctrical Control Mode Digleal display meter controd [ touchscreen microcomputer software controd Power Supply Specified acoording to actual conditions
Powar Supply 164, AL RN, 50HZ Fahaust Caustomized per custommer reguest
Gins Metering Pipeling Customized per customer reguest e v Ay ERra s Dimensions {m) Confirmed based on assombly line
Syslem & Auxiliary Parameters Dimensicns (m) L2*0.7* 1.0 Safety Electrical safety interlocking, software-hardware combined safety ::ILP-EJgn, averprassuref/overtemperature alarms, power-off auto stop f
: - power-off protection | gas shutoff logic upon overlomp
Safoty Electrical sslety interlocking, combined software-hardware safety :.lﬂ.'Jg.n. overpressurefovertemperature alarms, aulo
stop Fas & heatmp actions

d fixed reactor

> >Product Introduction

>{>Product Introduction o mrT.'? :-'“I

The Joule-heated fixed reactor controls a Joule heating power supply to output pulsed or

The Hefei In-Situ multi-channel fixed-bed reactor is a high-temperature, 2 -L‘[ uy 3 ' li‘ lll steady/controllable direct current (DC). Utilizing the Joule heating effect of the catalyst bed or
high-pressure multi-station reaction device designed to maximize experimen- = | e | h lh [I | its conductive support, the catalyst bed rapidly and controllably reaches the set reaction tem-
tal efficiency. It enables rapid, efficient, and parallel screening of catalytic ma- I&8 :' ' h perature, Paired with a front-end multi-component gas mixing device, liquid pump vaporiza-
terials, reaction evaluations, and process optimizations. Each channel reactor "HL lIE 1 tion device (optional), and preheating/heating conditions, it meets the required reaction condi-

can operate in integrated, independent, or rapid-switching modes.

tions. Compared to traditional heating methods, the Joule-heated fixed reactor significantly

accelerates the heating rate (= 100°C/s), reduces preparation time, improves evaluation effi-

> W ciency, and lowers operating costs. Meanwhile, traditional electric heating reactors can be re-

@High Customizability: Process flows, process parameters, and standard component selections are fully customized according to tained for comparison/reference by researchers or for series/coupled reaction setups.

customer requirements. This device can be equipped with multi-component gas and liquid feeding. It is suitable for gas

@Precise Calculation & Design: Based on customer data, accurate material and heat balance calculations are performed to com- phase, gas-solid two-phase, or gas-liquid-solid three-phase reaction modes. By equipping a condenser + cold trap or hot trap /
pute and design dimensions and parameters for non-standard parts, including reactors, separation devices, and heat exchangers. heat-traced pipeline at the rear end of the reactor, it achieves gas-liquid separation, gas-liquid-solid separation, or full-compo-
@High-Precision Control: Pressure +0.25% F.S., flow rate £1% F.S., constant temperature zone temp difference £1°C, in- nent analysis of reaction off-gas materials. It can evaluate various reaction systems such as synthesis, cracking, and reforming.

ter-channel temp difference £1°C, temperature control accuracy *1°C.
@High Automation: Data acquisition and control for pressure, temperature, and flow rate are integrated on the touchscreen, fea- ~>New Features

turing a simple, friendly interface that is quick and easy to use. Enables automatic product sampling analysis and 24/7 continu- In addition to the structure and functions of a conventional fixed bed, this device features the following capabilities:

ous operation. Supports arbitrary switching between evaluation stages such as pretreatment, purging, and reaction across difter- @Remote Control: The system monitors reaction parameters in real-time via loT, supporting remote adjustment of reaction tem-

ent channels to maximize researcher efficiency. peratures and gas/liquid line flow rates. It allows remote heating shutdown and gas valve closing to ensure experimental safety.

@Excellent Parallelism: Independently set reaction parameters, real-time monitoring status, and product analysis for each chan- @ Instantaneous Power & Energy Consumption Recording: Outputs instantaneous power and energy consumption logs for differ-

nel; features independent flow meter selection, temperature control, and separately configured product separation and sampling ent reactions, with a temperature curve recording function (customized as needed)

analysis modules to minimize inter-channel parameter errors.
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Category item [ Indicator Parameter [/ Specification
Reaction Channels Channe] Counl Cumslimized as needod
Max Operating Temp LA
Heactian Condhitions
Max Operating Pressure 10 MPa
Fead Composition Single pas phase, multi-component pas phase, pas-Houid two- phase
Feed Prafreatimeent Mathod Fiftering, vaponzation, prehoeating, mixing
Gas Faad Mathaod Eass Tlow cantraller
Feed Module Ligquid Feed Method Plunper pemp
{zas Feed Line Count Customized as needed
Liquid Feed Line Count Customized as necded
Foend Distrifution Erroa 1%
C-atalysl Reduirement Modcod pranules (Conductive), ponwdar [with € ondoct ive I.I:|J|:II:'1|'|:|
Sample Loading Capacily Customized as needed
Reaction Madule
Reaction Tube Material Quariz tube jinner}, stainless steel tube {outer)
stainless Steel Grade 310%, 316L, 304
Heating Method Joule heating
Hoating Module Laedoe Compoments Carbon rod, carbon cloth § silicon carbide pranules, quartz inner tube, stainless steel cuter tube, cooling system
o%al Device Powor | KIN) i
Separalion Mode Gas-liquid separation
PFroduct Separation Moduie
Separalion Device Condenser, gas-liquid separator
Product Analysis Module Samipling Met hod Offlime sampling, cnline GC/MS/AR ampling
Control Mode Flecirical Contral Mode louchscreen cowtrol
POWeT Supply S0 ALY, MG
1 ' I L II - ] ': L} rl ) ] i m | | g .1- E : "
Systemn & Auxiliary Parameters CHmensians (om) <1507 837 190 (L ° W ° H), special customization available il nescdad
Safoty Electrical safety interlocking, combined soltware-hardware safety design, overpressure fovertemperature alarms; exhaust
~adld "
compartment ultra-positve pressure protection

& Continuous distillation device

DISTILLATION DEVICE SERIES

> >Product Introduction

Bench-scale continuous distillation device, used for product separation and purifica-

tion, reagent recovery, liquid mixture purification, etc., providing data support for

process scale-up.

> >Product Features
@High-Precision Temperature Control: Built-in central heating rod combined with external heating jacket achieves high-preci-

sion temperature control of kettle materials;
@5Space & Cost Saving: Special bottom structure enhances circulation flow of increment materials, saving space and cost com-

pared to traditional forced circulation or thermal convection circulation methods
@EBroad Operational Flexibility: Sectional design offers high elasticity, enabling wide-load operation and separation of various

complex material systems.

Application Fields

Suitable for distillation and purification of organic solvents, pharmaceutical intermediates, fine chemicals, and other materials,

achieving product purity of over 99%.

1T www.chinaim-situ.com
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€ Continuous distillation separation device

) -

1> Product Introduction
The continuous distillation separation device features high-efficiency structured packing and sectional

packing designs, realizing high-efficiency separation of complex material systems with high load fluctua

tion tolerance. Product purity = 99,9%, meeting high-end demands in pharmaceuticals, electronic-grade

chemicals, etc.

1> Product Features
@®High-Efficiency Packing: Uses high-efficiency structured packing to ensure a high specific surface area and low pressure drop, improv-

ing separation efficiency;

@®High-Efficiency Distributor: Uses a high-efficiency distributor design to ensure uniform liquid distribution, enhancing mass transfer
efficiency and column processing capacity;
®Complex Heat Exchanger Network: Features a complex heat exchanger network design for high-efficiency heat recovery, such as heat

pump distillation and double-effect distillation;
@®Falling Film Reboiler: Uses a falling film reboiler design to strengthen kettle heat transfer and lower product energy consumption

®Broad Material System Adaptability: High vacuum design enables efficient separation when handling diverse complex material sys-

tems.

PILOT SCALE-UP DEVICE SERIES

° Organic synthesis device ..
\p (NP
#__-

Product Introduction
R a T.- F - 'rj

Continuous synthesis equipment suitable for process route optimization, catalyst performance

[, TR

LT

L0 et

evaluation, and small-batch chemical production, with an annual processing capacity reaching

ton-scale or above. Provides a stable and reliable experimental platform for continuous synthe- _‘ %

:ﬁ;_

sis process research in the bench-scale stage, helping researchers efficiently explore reaction

laws and process parameters.

> Product Features
®Dual-Reactor Design: Dual-reactor structural design allows independent operation or synergistic coordination, enabling flexible paral-

lel experiments or series reaction studies;
@ Zoned Temperature Control: Heating system utilizes zoned temperature control technology, enhancing system integration and opera-

tional economy;
®5pecial Internal Fixtures: Reactor features internal special structural fixtures to support catalysts and filter broken catalyst particles
®Comprehensive Safety Safeguards: Equipped with multiple safety protection devices including overpressure alarm, pressure inlet

system, and overtemperature protection, effectively reducing safety risks during experiments

@ Off-Gas Purification & Recycling: Equipped with off-gas purification and off-gas recycling capabilities, saving raw material costs
www.chinain-situ.com 18
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> > Application Fields ~~Product Features
Suitable for university laboratories, fine chemical enterprise pilot workshops, research institute laboratories, and other scenarios. ®Dual-Reactor Structure: Uses a dual-reactor structural design to improve continuous operational capability of the production
Its compact structure fits limited laboratory spaces, making it a capable tool for experimental and scientific research projects. system;

@Internal High-Efficiency Distribution: Built-in high-efficiency distribution structure strengthens mass transfer effects and im-

e Hydrogen storage/discharge pilot test platform proves product yield;

@intelligent Temperature Control: Intelligent temperature control system (proprietary IP) monitors and regulates multi-point

I~ Product Introduction temperatures in radial/axial directions within the reactor in real-time, achieving fast and precise system temperature adjust-

ments;

The organic liquid hydrogen storage technology device adopts microchannel, capillary, and other reactor formats. Adapting var- @EBroad Adaptability: Multi-adaptability design allows switching raw materials for instant production line changeovers tailored

ious reactors on the experimental platform, it conducts research and engineering operations, providine process design data for ; .
. SRR pla ! B & & OP P &P : 6 to different reaction systems;

large-capacity hydrogen storage operations. @®Intrinsically Safe Design: Intrinsically safe design uses automated interlocking systems to execute heat source shut-off and

other safety functions under production and emergency conditions.

IN SITU DIFFERENTIAL ELECTROCHEMICAL MASS SPECTROMETRY

& Inssitu differential mass spectrometry system

Product Features > Product Introduction
@5kid-Mounted / Containerized Design: Adopts skid-mounted combination or standard container embedded design, accommo- The in-situ differential mass spectrometry system connects @Hmﬂﬂm T |
dating operation, lifting, and transportation; the electrochemical cell with the mass spectrometer system o | |
@Intelligent Operation: Intelligent design enables one-key operation and unattended monitoring; online to realize dynamic monitoring and real-time tracking ?

®High-Efficiency Heat Exchange: Utilizes high-efficiency heat exchange technology to optimize equipment efficiency and energy of electrochemical reactions. Within milliseconds during

performance;

electrochemical reactions, this system provides qualitative

£ 15 (HRR G e

@FReal-time Online Monitoring: Equipped with real-time online monitoring systems to interlock and shut down hazard sources in

_ L or quantitative analysis of generated gases, volatile interme-
emergencies, ensuring intrinsic safety; (Model :CIS-DEMS-DM (Experimental Spectrum)

diates, and final products. " e u
@Heat Recovery: Optimized heat exchanger network design achieves high-efficiency heat recovery and utilization. ; L*W™H:550 mm * 400 mm * 420 mm)

> Product Features

—Application Fields

. ; @Fully Sealed Structural Design: Protects internal components from contamination to ensure a clean measurement environment, pre-
Hydrogen energy storage & transport, technology development verification, etc.

venting external interference and significantly improving equipment sensitivity and stability.
@ Multi-Instrument Interconnection Capability: Connects online with infrared, Raman, adsorption instruments, thermobalances, and re-

actor equipment for real-time dynamic electrochemical reaction monitoring and analysis.

THOUSAND-TON CONTINUOUS PRODUCTION EQUIPMENT SERIES

@ High-Performance Vacuum System: Uses Pfeiffer imported dry turbomolecular pump units (split molecular pump + diaphragm pump)
" B = to guarantee high vacuum environments, extending multiplier lifespan and lowering background noise.
& Fixed bed continuous synthesis device

@ Ultra-Fast Scanning Speed: Scanning speed up to 1 ms/amu, leading the industry, allowing capture of dynamic intermediates during

fast reactions.

+ > Product Introduction PR S __':: ik i @ Networked Control: Supports static IP address assignment and network cable control, with transmission speeds up to 100 Mbit/s for

remote operation and data transmission.

il
I-r.'.h..pl"" -=

The fixed bed continuous synthesis device is suitable for gas-solid, lig-

uid-solid, gas-liquid-solid, and other synthesis production processes, and ®Data Linkage with Workstation: Synchronous control design ensures seamless connection between mass spectrometry testing and

e —

T

workstation operation, improving experimental efficiency and data accuracy.

is widely applied in continuous production scenarios such as pharmaceu- [}

tical intermediates, hydrogen/ammonia storage, and organic synthesis.

situ.com www.chinain-situ.com 20
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1> Application Fields Pouch Cell In-situ Mass Spec Cell (Model: CIS-DMS-LB-P)
- Features: Easy assembly inside glove boxes;
* Adjustable Pressure: Manually adjustable compression pressure on pouch cells;

« Adjustable Cavity Space: Flexible internal volume accommodates pouch cells of varying thickness;

Energy materials, electrocatalysis, corrosion & protection, environmental science, bioelectrochemistry, material synthesis &

characterization, etc.
» Durable Construction: PEEK and 316 stainless steel materials, corrosion-resistant:
* Gas Testing Compatibility: Pairable with gas line accessories for online gas testing;
« Sample Size: MAX 70 * 56 mm, customizable;

1> Product Specifications (By Component Model)

U niversa l M dss SPEC CE “ (M 'Ude l CIS-DMS-U TC] » Max Thickness: MAX 12 mm thickness adjustable, customizable for other thicknesses;
« Sampling Method: Capillary sampling, vacuum sampling; . Reaction Cell Size: L * W * H: 110 * 86 * 20 mm:

* Cell Body Material: PEEK; * High-Temp Resistance: Optional high-temperature resistant version available.

» Sealing Ring: FEKM,;

“PARERTERpEIS ANDING e iy Coin Cell In-situ Mass Spec Cell (Model: CIS-DMS-LB-C)

« Design Pressure: Atmospheric; fos Ei' | Er =

T —— « Features: Easy assembly inside glove boxes;

- —— — —

» Observation Window: Quartz glass, L 30 mm, W 25 mm, Thickness 1.5 mm; -
d « Adjustable Cavity Space: Fits coin cell electrodes of varying thickness;

* Durable Construction: PEEK and 316 stainless steel, corrosion-resistant;

- Gas Testing Compatibility: Pairable with gas line accessories for online gas testing;

* Electrode Sheet Dimensions: Anode @16 mm, Cathode @12 mm, Negative @ 14 mm, customizable;

+ Working Electrode (WE): Catalytically loaded foam nickel, foam copper, foam titanium, etc.;

* Reference Electrode (RE): Silver chloride electrode:

« Counter Electrode (CE): Platinum wire electrode;

* Anode Chamber: Accepts user-supplied ion exchange membrane to effectively prevent side reactions;

* Gas Line: Lower chamber equipped with a gas inlet to allow water vapor permeable membrane and porous ceramic frit assembly. * Material: Stainless steel + PEEK

* Reaction Cell Size: ©34.6 * 13.5 mm (excluding gas section);

Flectrochemical Mass S pec Cell ( Model: CIS-DMS-EC-S D) + Optional: High-temperature resistant version available.

* Main Material: PMMA + PEEK; .

« Sealing Ring: FKM; Mass Spec Test Cold Trap Chiller Attachment (Model: CIS-DMS-CT (-150-RT))
* Design Temperature: Ambient; « Design Temperature: -100°C to ambient, programmed temperature control;

* Design Pressure: Atmospheric; - Design Pressure: Atmospheric;

* Device Features: Liquid inlet/outlet ports for flow circulation during static/dynamic gas . Wetted Materials: 316 Stainless Steel:
production research in electrolysis; * Applicable Types: Suitable for testing liquid state conditions across all electrolytes; w

) * Cooling Method: Uses semiconductor refrigeration technology for quick cooling, paired with heating
Infrared-Mass Spec Combined Cell (Model: CIS-MEC-IRATR&DMS-EC)

methods to ensure precise temperature uniformity; \//
* Cell Body Material: PMMA + PEEK;

 External Dimensions: Approx. L 149 * W 113 * H 228 mm (Cold trap main body only, excludes control box);
+ Sealing Ring: FKM; * Includes: Cold trap main body + control section (liguid nitrogen trap + liquid nitrogen tank + temp
* Design Temp: Ambient; Design Pressure: Atmospheric;

« Device Features: Liquid inlet/outlet ports for flow circulation during static/dynamic gas production research %

control box) + filter section (micro-particle filter) + accessories.

in electrochemistry;
« WE: Catalytically loaded foam nickel/foam titanium/foam copper/glassy carbon electrode/glassy
carbon/gold/platinum; RE: Silver chloride electrode/silver-silver ion electrode/mercury oxide

MULTI-ENVIRONMENT IN-SITU INFRARED REACTION SYSTEM

electrode/mercury sulfate electrode; CE: Platinum wire electrode/graphite rod/platinum net electrode;

suitable for load-type catalysis research.

& Insituinfrared electrochemical system S

Raman-Mass Spec Combined Cell (Model: CIS-MEC-Raman&DMS-EC)

« Main Material: PEEK;
* Test Conditions: Ambient temp and pressure; In-situ infrared electrochemical ATR provides information on the orientation, arrangement, and cov-

>I>Product Introduction

« Observation Window: High-purity quartz, light diameter 37 mm;

* Counter Electrode: Platinum wire electrode / graphite rod electrode;

 Reference Electrode: Silver-silver chloride electrode / mercury-mercuric oxide electrode;

« Working Electrode: Catalytically loaded foam nickel, foam titanium, glass carbon electrode; minimum

erage status of surface-adsorbed species, serving as an effective means to study electrode processes
at the molecular level. Attenuated Total Reflection (ATR) mode offers thin-layer light path advan-

tages, simple selection rules, high signal strength, easy mass transfer, and minimal interference

sample size 5 mm; from bulk solution, making it ideal for real-time monitoring of electrode surface dynamic processes.

* Anode Chamber: Accepts user-supplied ion exchange membrane to effectively prevent side reactions;
* Gas Line: Lower chamber equipped with a gas inlet to allow water vapor permeable membrane and

This reaction system integrates three-electrode and gas interface ports, enabling CO,, N, or other reactant gases to pass through the

solution under applied bias to perform real-time electro(photo)catalytic infrared spectroscopy characterization. Surface enhancement

porous ceramic frit assembly.
effects can be introduced by sputtering thin metallic (or gold/platinum) layers on single-crystal surfaces to amplify in-situ signals.
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~[>ATR Crystal Types and Selection Standards Table In-situ Infrared External Reflection (H-Type)
(Model: CIS-IRATR-HS)
LINin) matenal B4 Rangs Wavenumber Range (cm ™) « Material: PTFE and guartz cell body, chemical corrosion resistance;
?;Z“ :1 j::g:; « Sealability: Excellent reaction cell sealing performance, allows reactant gas flow;
5i 1-12 L200-4000 * Crystal Selection: 5i / Zn5e / Ge / Zn5 and other crystals optional, easy to disassemble;
£ns +3 $20-4000 * Features: 5-port design to meet various reaction needs;
Cakd - LU M)

| | » Angle Range: Continuously adjustable from 30° to 80" to ensure maximum light throughput

for different electrocatalysts.

Fixed-Angle ATR Attachment (Model: CIS-IRATROA-SD)

+ Single-reflection ATR mode, incident angle fixed at 60" ;

ATR Heating Chamber Body (Model: CIS-IRATR-CH-T200)

« Compatible with multi-reflection ATR modes; * Temperature: Ambient to 200°C;

- Uses flat selenium and crystal windows to ensure high throughput; * Pressure: Atmospheric pressure, open system;

+ Incident angle design allows penetration depth to change continuously with crystal material, * Sample: Clear sample (viscous / pasty / low-tluidity samples);

incident angle, and infrared light wavelength; * Sample Coating Area: Exposed crystal area 10 mm;

« Crystal: Optional (Ge / 5i crystals suitable below 135°C; ZnSe crystals suitable for ambient to 200).

« Compact design reduces interference from water vapor and carbon dioxide;
+ Pairable with in-situ ATR single-reflection electrochemical cells and infrared ATR lithium batteries;

« Custom crystal selections available per experimental requirements. Ir'l-ﬂitl_j ||"|'|:r'E|I'Ed E}{tEFI‘IEjI REﬂEEtiﬂﬁ (MﬂdEl: C|S-|RATE-ER)

Adjustable-Angle ATR Attachment (Model: CIS-IRATROA-FVA) + Material: PEEK;

* Target Temperature: Ambient;

« Single-reflection ATR mode, incident angle variable from 30" to 75" ; + Environment Handling: Clean sample;

« Uses flat selenium and crystal windows to ensure high throughput;
* Incident angle design allows penetration depth to change continuously with crystal material, incident

angle, and infrared light wavelength;

 Reaction Cell Internal Pressure: Atmospheric;
* Reference Electrode: Ag/AgCl (18/2) / crystal;

« Electrodes (Optional): Working electrode (glassy carbon electrode), reference electrode (Ag/AgCl
« Compact design reduces interference from water vapor and carbon dioxide;

- Pairable with in-situ ATR single-reflection electrochemical cells and infrared ATR lithium batteries;

electrode),

counter electrode (platinum wire ring electrode).
« Custom crystal selections available per experimental requirements.

In-situ Infrared Multi-Reflection (Model: CIS-IRATR-MR)

« Material: PEEK, quartz assembled or integrated, corrosion-resistant;

New Heated & Thermostatic Photoelectrochemical ATR Reaction Cell
(Model: CIS-IRATR-PEC-T200)

» Temperature: Ambient to 200°C;

rd

» Angle Range: Adjustable from 40" to 507 ;

* Heating Method: Dual-heating jacket heating; * Sealability: Hermetically sealed system;

* Crystal: Si / Ge and other crystals optional:
+ Pressure: Atmospheric, closed system; y / y p

* Features: Equipped with one inlet and one outlet for gas passage.

 Cell Body: Corrosion-resistant, light-assisted, heatable;
« Sample: Clean sample, liquid-state;

+ Min Sample Volume: 30 mL; Pouch Cell In-situ Infrared External Reflection Test Cell (Model: CIS-ATR-LB)
« Material: Metal part of the cell body is high-line titanium material to ensure corrosion resistance and

pH 5 — 9 suitable for oil systems). strength;

« Stirring Method: Magnetic stirring;

« Crystal: Optional (Silicon crystal pH 1 - 14 suitable for aqueous solutions; Zinc selenide crystal

* Diameter: @ =16 mm;
High-Temperature High-Pressure ATR Reaction Cell (Model: CIS-IRATR-T200-P30) . Aperture Limit: ® <20 mm;

. Temperature: Ambient to 200°C; + Sealability: Sealed with FKM O-rings to ensure overall system air-tightness;

« Compatibility: Requires use with In-Situ Tech or PIKE ATR optical path systems;
+ Ease of Use: Convenient and fast assembly/disassembly, easy to clean components;
+ Application: Suitable for secondary battery infrared external reflection testing (reusable);

+ Heating Method: Dual-heat-pipe double-pass heating;

 Pressurization Method: Gas pressurization (heatable), auto-pressurization on heating;
* Pressure: Atmospheric to 3 MPa;

. System: Gas-liquid-solid three-phase catalysis; * Functional Features: Capable of online IR spectral data acquisition during normal battery
« Sample: Clean sample, liquid-state;

* Crystal: Optional.

charge/discharge

(equipped with micro-subtractive gold reflection optics);
« Customizable high/low temperature versions available.

.:l:
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e On-line Monitoring System Based on Infrared Optical Fiber Probe

Product Introduction

The online monitoring system based on infrared optical fiber probes is a cut-
ting-edge analytical tool for online, in-situ monitoring of chemical reaction pro- =
cesses. Based primarily on infrared spectroscopy technology, the system inserts
a specially designed fiber optic probe directly into the reaction vessel, utilizing
principles such as Attenuated Total Reflection (ATR) to acquire molecular bond
information in real-time, thereby achieving non-destructive monitoring of reac- |

tants, intermediates, and products.

+>Product Advantages

®In-situ & Online, Real & Accurate: The probe directly inserts into the reactor, avoiding time delays and sample changes caused by sam-
pling to obtain the most authentic reaction information.

@Plug & Play, Simple Maintenance: Modular design requires no optical path adjustments, no consumables, and no special maintenance.
@High Adaptability, Comprehensive Coverage: Combinations of various probes and crystals adapt to reaction conditions ranging from

ambient temperature/pressure to high temperature/pressure.

@ Powerful Functionality, Rich Information: Tracks reactant consumption and product generation while capturing reaction intermediates.

@ 5afe & Efficient, Enhanced Yields: Non-invasive measurement reduces personnel risk of exposure to hazardous chemicals while saving

time and raw material costs through precise endpoint judgment.

Fiber Optic ATR Accessory

» Equipped with detachable fiber optic connectors (SMAS05/FC), customizable according to user
requirements;

» Uses aluminum-coated dark box polished mirrors, pairable with mid-infrared fibers with NA 0.3 - 0.4;

+ Addable gas purging function to reduce interference from water vapor and carbon dioxide;

- Pairable with corresponding liquid cells or reaction kettles and fiber optic probes for online process
monitoring;

+ Equipable with various fiber optic probes based on experimental needs;

* Uses mid-infrared PIR fiber with a wavelength range of 4 um - 18 um.

& Insituinfrared diffuse reflection system

Product Introduction

Fourier transform infrared spectrometers are equipment used for in-situ evaluation of catalyst or material performance under multi-en-
vironmental conditions. They easily track and identify reaction intermediates and products, providing direct evidence for investigating

reaction mechanisms in catalytic reaction systems.

" 1 A "
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In-situ infrared diffuse reflection is primarily used for gas-solid catalysis char-
acterization and catalytic reaction studies, such as catalyst surface hydroxy!
group measurements, catalyst surface species adsorption state research, and
catalyst surface acidity/basicity characterization. This reaction system can be
applied in realistic to high-pressure environments at temperatures up to 500°C
(under vacuum), making it an ideal choice for research directions such as het-
erogeneous catalysis, gas-solid interactions, photochemical reactions, and oxi-

dation mechanisms. Currently, it has been applied to infrared spectroscopic

studies of interfacial reactions in gas-phase organic photocatalytic degrada-

tion, thermal catalysis (CO+H,, CO,+H.), and other fields.

Diffuse Reflection Attachment (Model: CIS-IRDROA-SD)

Employs two 6.3:1, 90" off-axis ellipsoidal mirrors with gold coating for higher reflectivity and better corrosion
resistance;

Reduces the effect of specular reflection;

Baseplate equipped with slide rails allows adjustment of the diffuse reflection accessory position to enhance
throughput;

Gold-plated flat mirror fine-tuning mechanism adjusts diffuse reflection throughput, reducing specular

reflection component and associated spectral distortion;
Adapts to diffuse reflection reaction chambers to record infrared spectra of powder materials under various
environments.

High-Temp High-Pressure Diffuse Reflection Attachment (Model: CIS-IRDR-SD)

« Cell body made of 316L stainless steel, max temp 500°C, max pressure 3 MPa; Hastelloy version max temp 800°C,
corrosion resistant;

» Equipped with thermocouple temp sensor feedback control meter for precise temp control and heating, using a
cooling circulation system to cool external cell walls;

* Chamber features 3 windows: 2 IR optical windows and 1 quartz window for external light source input
(photocatalytic excitation source) or observation;

+ Features 3 inlet/outlet ports for evacuation and gas feed; reactant gases such as VOCs and CO, are safely

bubbled through bottom solutions before exhaust, with flows controlled via mass flow controllers;
« Customizable optical windows; cell body thickness reducible; equipped with Raman top cap, compatible with
various Raman spectrometers.

Joule-Heated Diffuse Reflection (Model: CIS-IRDR-JH-T1000)

* Temperature Advantage: Ambient to 1000°C, max heating rate 350°C/s, temperature measured via
infrared probe, supports programmed temp control and touchscreen operation, equipped with dedicated
control software;

* Pressure Adaptability: Atmospheric pressure environment;

« Core Materials: Cell body and lid fasteners made of 316L corrosion-resistant material; temp sensor plate
made of quartz for stability and precision; heating element made of high-purity graphite to ensure rapid
heating;

« Gas Line Design: Equipped with independent inlet/outlet ports for flexible gas introduction to meet
in-situ reaction demands:

« Thermal Protection: Reserved water-cooling ports paired with a water chiller effectively control outer cell
temperature to prevent burns/damage.
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High-Temp Low-Temp Diffuse Reflection (Model: CIS-IRDR-LT)

« Design Temperature: -150°Cto 300°C;

« Design Pressure: Negative pressure (-150°C to RT), 3 MPa (RT to 300°C);
« Cell Body Material: 316L Stainless Steel;

» Window Material: Quartz;

* Temp Control Device: Programmed temperature control, touchscreen operation (including software);
» Equipped with gas inlet/outlet ports for gas introduction;
» Reserved water-cooling ports paired with a water chiller to protect outer cell temperature;

+ Equipped with liquid nitrogen pump and manifold to control liquid nitrogen flow rate;
* Turbomolecular pump evacuation / molecular pump gas circuit assembly accessories to evacuate chamber,
reduce frosting, and protect low-pressure zones;

+ Equipped with gas purge piping for gas purging on the outer side of the cell body.

Electric Field Diffuse Reflection Cell (Model: CIS-IRDR-EF)

« Design Temperature: Ambient to 400°C (customizable up to 650°C);
* Design Pressure: 3 MPa;

- Cell Material: Hastelloy + ceramic;

« Light Window: Quartz;

* Infrared Windows: ZnSe X 2;

» Electrodes: Copper-aluminum electrodes;

« Gas Ports: Equipped with inlet and outlet ports for gas flow.

High Temperature Plasma Diffuse Reflection Cell (Model: CIS-IRDR-PA-T500)

» Design Temperature: 500" C or ambient selectable;

« Design Pressure: Atmospheric;

» Cell Material: 316 Stainless Steel + ceramic;

 Light Window: Quartz;

* Infrared Windows: CaF, X 2;

« Electrodes: Central high-voltage electrode, ring electrode;

« Gas Ports: Equipped with inlet and outlet ports for gas flow.

& insituinfrared transmission system

> > Product Introduction

The in-situ infrared transmission reaction system is primarily used to study the infrared spectral
characteristics of samples under different temperatures and gas environments. The product
mainly consists of three parts: a reaction cell, a gas mixing control system, and a temperature
control system. The main body of the reaction cell is made of 316L stainless steel and equipped
with infrared windows. The gas mixing control system uses mass flow controllers to accurately
control and mix gas flow lines, while the temperature control system uses various sensors to

regulate the temperatures of the gas lines, gas mixing tank, and reaction cell.
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Photocatalytic Infrared High-Temperature Transmission Cell
(Model: CIS-IRTR-PC-T500)

« Gas Adaptability: Supports input of various gases;

« Sealing Performance: Excellent gas-tight seal;

« Temp Control System: Heating rod heating + high-precision touchscreen temp controller;
« Maximum Temperature: 500° C;

* Maximum Pressure Resistance: 3 MPa;

* Auxiliary System: Equipped with a water cooling system;
 Core Function: Enables photocatalytic infrared transmission testing.

High/Low Temperature Transmission Cell
(Model: CIS-IRTR-LT-V1.0.0)

» Target Temperature: -150° Cto 500" C (liquid nitrogen cooling, heating rod heating);
» Sample Handling: Pelletized samples, diameter 13.00 mm, thickness 1.00 mm;

+ Material: 316L;

« Windows: Zinc Selenide (customizable material);

 Reaction Cell Pressure: Atmospheric to 2 MPa (different pressures fit different window
thicknesses).

In-situ Infrared High-Temperature Electromagnetic Adsorption Transmission Cell
(Model: CIS-IRTR-PDA)

» Design Temperature: Ambient to 500 C;

* Design Pressure: Negative pressure to high pressure 3 MPa;

» Cell Material: 316 Stainless Steel;

* Infrared Windows: Zn5e X 2 (other materials optional);

« Temp Control Device: Programmed temperature control, touchscreen operation (including
software):

« Gas Ports: Gas phase inlet and outlet ports for gas flow or evacuation to meet negative
pressure sampling:

» Aperture & Sample Size: Light window diameter 10.00 mm; sample thickness 1.00 - 1.50

mm, sample diameter 13.00 mm;
« Lifting Attachment: Bottom of the cell can connect to an optional lifting device for cell
pasitioning.

Infrared plasma transmission cell

* Design temperature: ambient temperature;
* Design pressure: atmospheric pressure;

* Product materials: 316L stainless steel, PEEK, ceramic:
* Infrared window: ZnSe*2:
» Electrode: Stainless steel electrode

« The device is equipped with inlet and outlet ports, allowing air to be introduced.
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IN SITU XRD REACTION DEVICE SERIES
€ Insitu XRD electrochemical reaction cell (Model: CIS-XRD-EC)

= > Product Introduction

The in-situ XRD electrochemical reaction cell is primarily used to study
phase structure evolution of electrode materials in liquid-phase

three-electrode or two-electrode environments.

4> Product Parameters

* Liguid-phase three-electrode (or two-electrode) electrochemical reaction, sample size ®5-10 mm electrode sample (loaded on

carbon paper);

* Equipped with gas inlet and outlet ports to ensure gas flow during reactions;

« Equipped with Ag/AgCl reference electrode, glassy carbon electrode, and platinum wire electrode (working electrode is glassy
carbon);

 Excellent sealing performance;

« Diffraction angle range: 10" <28<100" ;

- PEEK or PTFE material (optional);

« Compatible with various brands and models of diffractometers.

e Photoelectrocatalytic XRD reaction cell (Model: CIS-XRD-PEC)

> Product Introduction

Applied to in-situ XRD characterization of photoelectrocatalytic reactions. The top of the cell features a quartz window, and the left/right
sides feature polyimide windows. Equipped with reference, counter, and working electrodes, it enables in-situ XRD testing under differ-
ent illumination wavelengths and electrical conditions to observe structural changes in materials. The cell allows gas purging into the

solution, and an optional temperature control system provides precise temperature regulation during testing.

+>Product Parameters |

* Cell Material: PEEK;

* Light Window: Quartz;

« X-ray Window: Polyimide film;

» Detection Angle: 10" <28<100" ;
* Sealing Ring: PTFE / FFKM, etc,;

+ Temp Test Range: Ambient;

* Working Electrode: Glassy carbon, platinum sheet electrode clip.
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& High temperature photocatalytic XRD reaction cell (Model: CIS-XRD-T900)

> Product Parameters

» Cell Material: GH2747;

+ Temperature Range: Ambient to 900°C;

« Detachable Sample Stage: Aluminum nitride;
« Windows: Optical sapphire / polyimide film;
* Temperature Control Accuracy: £0.1°C;

* Temperature Uniformity: £1°C;

* Quter Surface Temp: =40°C;
« Atmosphere: Gas flow supported;
+ Water Cooling: 1200W recirculating water chiller;

* Temp Control Configuration: Custom temp controller, programmed control, touchscreen operation (software included).

& Insitu XRD low temperature reaction tank (Model: CIS-XRD-T-53-PO)

> Product Introduction

The in-situ low-temperature XRD reaction tank is primarily used to study material structural evolution under low temperature (low hu-

midity) environments.

“>Product Parameters

» Modular Design: Requires no liquid nitrogen during temperature variation; compact cell body suit-
able for laboratory light sources and synchrotron radiation beamlines;

* Polyimide Film: Protective layer isolating air to prevent condensation on samples during testing;

» Refrigeration: Five-stage ceramic Peltier refrigeration without liquid nitrogen;

* Temperature Range: -53°C to ambient;

* Cold End Size: ©15 mm.

Q In situ XRD high-temperature reaction tank

= Product Parameters

* Cell Material: SUS316L;

* Window: Polyimide;

« Sealing Ring: Silicone;

+ Test Conditions: Ambient to 600°C:
* Pressure Range: 0 - 0.3 MPa;

* Temp Control Accuracy: 0.1°C;

« Temperature Uniformity: £1°C;

Model: CIS-XRD-T600

« Atmosphere: Corrosive gas flow supported (e.g., ammonia, sulfur dioxide);
« Water Cooling: 270W recirculating water chiller;

* Temp Control: Custom temp controller, programmed temperature control, touchscreen operation.
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> Product Parameters IN SITU RAMAN REACTION DEVICE SERIES

« Cell Material: GH2747:

» Detachable Sample Stage: Aluminum nitride;

& Insitu Raman high temperature reaction cell

* Window: Polyimide film;

* Test Temperature: Ambient to 1000°C (air or oxygen environment); . Product Introduction

« Temp Control Accuracy: £0.1°C;
« Temperature Uniformity: £1°C; The in-situ Raman high-temperature reaction cell is primarily used to observe Raman spectral changes of samples under high-tempera-

» Quter Cell Surface Temp: =40°C; ture conditions to investigate the effects of high temperature on sample structures. The device mainly consists of the cell body (high-tem-

* Atmosphere: Gas flow supported; perature furnace body), heating system, water cooling system, temperature control system, sample stage, and other components. It utiliz-

* Water Cooling: 1400W recirculating water chiller; Model: CIS-XRD-T1000 es an annular heating method to adjust reaction cell temperature in real time, ensuring samples stay at constant temperature points.

* Temp Control Configuration: Custom temp controller, programmed control,
touchscreen operation (software included). ~>Product Parameters

N * Design Temperature: 1000°C;
/> Product Parameters gn femp

= Main Material: 3105 / GH2747 (if corrosive gas is present, material can be replaced with

« Cell Material: Hastelloy C276 (ceramic lining) / SUS316 electric tube (ceramic lining); Hastelloy C276, temp reduced to 900°C):

* Window: Imported PI film; * Temp Control Device: Programmed control, touchscreen operation (software included);

 Temp Test Range: Ambient to 1200°C (inert gas environment); + Temp Control Accuracy: £0.1°C;

* Temp Control Accuracy: £0.1°C; » Window Material: Optical sapphire;

» Temperature Uniformity: £1°C;
« Quter Cell Surface Temp: =40°C;

« Detachable Sample Stage: Sample stage material aluminum nitride ceramic;

Model: CIS-Raman-DSS-T1000

* Others: Gas flow supported, vacuum evacuation supported;

« Atmosphere: Gas flow supported; « Water Cooling: 1400W recirculating water chiller.

» Water Cooling: 1200W recirculating water chiller;

Model: CIS-XRD-T1200 g
* Temp Control Configuration: Joule heating power supply system, programmed control, > Product Parameters

touchscreen operation (software included).
* Design Temperature: 600° C (if pressure required, can be made with two flange covers, high-pres-

sure cell lid pressure up to 2 MPa);

o ln H -Low Temperature Reaction Cell (MOdEL’. ClS-XRD-LT) « Main Material: SUS316 (if corrosive gas is present, material can be replaced with Hastelloy C276);

« Temp Control Device: Programmed control, touchscreen operation (software included);

re g o .
Product Parameters Temp Control Accuracy: £0.1°C;

» Window Material: Optical sapphire;

* Temperature: -150°C to 600°C; - Detachable Sample Stage: 3 sets of sample stages made of aluminum nitride ceramic;

Model: CIS-Raman-DSS5-T600

* Pressure: Atmospheric; « Others: Gas flow supported, vacuum evacuation supported;

* S5ample: Powder pellet (diameter 15 mm, thickness 0.5 mm); » Water Cooling: 300W recirculating water chiller.
* Environment: Sample must be in an inert gas environment;
* Testing Requirement: XRD testing;

* Cell Material: Cell body, cell lid, inner cavity SUS316L;

> Product Parameters

* Design T : 600°C, BO0°C (Hastelloy C27 terial);
* Window Material: Imported polyimide film; esign Temperature: 6 max 800°C (Hastelloy C276 material)

« Main Material: SUS316 + electroplati injecti Iding;
* Temp Control Device: Heating rod, liquid nitrogen pump, programmed control, i i EOICEOPRLING 1 INeCtOIL INENIY

* Window Material: Quartz (sapphire optional);
« Sealing Ring: PTFE;

* Temp Control Accuracy: £0.1°C;

touchscreen operation (software included);

* Device Features: Gas inlet/outlet for gas flow (inlet flow rate adjustable);

* Gas Terminal: SUS316L ferrule fitting 1/8 in;

* Temperature Uniformity: £1°C:
* Water Cooling: 270W recirculating water chiller; emperature ormity

» Quter Cell Surface Temp: =40°C: ;
» Detection Angle: 10° <28 <100° . ¥ Model: CIS-Raman-T600
» Others: Compatible with mildly corrosive gases such as vaporized ammonia, fluorinated gases, etc.
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& In-situ Raman High-Low Temperature Reaction Cell (Model: CIS-Raman-LT-T600)

> Product Parameters

» Temperature: -150°C to 6007C;

* Pressure: Atmospheric to 3 MPa;

- Sample: Powder pellet (diameter 8 mm, thickness 3 mm, thickness adjustable);

* Environment: Sample must be in an inert gas environment;

* Testing Requirement: Raman testing;

« Cell Material: Cell body, cell lid SUS316L;

* Window Material: Sapphire window;

* Temp Control Device: Heating rod, liquid nitrogen pump, programmed control,
touchscreen operation (software included);

* Device Features: Gas inlet/outlet for gas flow;

 Gas Terminal: Ferrule fitting 1/8 in;

« Water Cooling: 1000W recirculating water chiller;

« Optical Window 5ize: Diameter 12 mm.

& insitu raman electrochemical reaction cell

> Product Introduction

The in-situ Raman electrochemical cell is primarily used to observe in-situ spectral changes of electrode materials during electrochemical
experiments, thereby exploring changes in chemical structure during reactions. Equipped with reference and counter electrodes, the
device supports three-electrode system electrochemical experiments and reserves gas/liquid interfaces for various high-temperature and

gas/liquid circulation in-situ Raman spectra. The electrochemical cell features quick assembly and disassembly for convenient cleaning.

l. U-Series In-Situ Raman Electrochemical Cell (Suitable for self-supporting samples)

> >Product Features

* Main body material: PEEK / PMMA / PTFE / PI;

* Working electrode (WE): Planar electrodes such as catalyst-loaded carbon paper, foam nickel, etc,;
ﬁiﬁ*— * Planar electrode dimensions and thickness are adjustable, easy and quick to disassemble;
* Reference electrode (RE): Optional Ag/AgCl, mercurous sulfate, Hg/HgO,
and saturated calomel electrodes:
« Counter electrode (CE): Optional platinum wire ring and graphite rod electrodes;
+ Supports static and dynamic studies with gas flow and electrolyte, good overall cell sealability;
Model: CIS-Raman-EC-U1 » Optical window: Optional quartz, sapphire, and fluoride windows, window diameter 37 mm;

* Distance from WE surface to optical window is less than 6 mm.

> Product Features

* Main body material: PEEK / PMMA / PTFE / Pl;

* Working electrode (WE): Planar electrodes such as catalyst-loaded carbon paper, foam nickel, etc,;

* Planar electrode dimensions and thickness are adjustable, easy and quick to disassemble;
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6 L

« Reference electrode (RE): Optional Ag/AgCl, mercurous sulfate, Hg/HgO, and calomel electrodes;
« Counter electrode (CE): Optional platinum wire ring and graphite rod electrodes; J
« Supports static and dynamic studies with gas flow and electrolyte, good overall cell sealability; r ‘
+ Cathode and anode chambers separated by an ion-exchange membrane (user-supplied) to effectively “bl

prevent potential side reactions between the two electrode compartments; |

+ Optical window: Optional quartz, sapphire, and fluoride windows, window diameter 37 mm; h | ®

« Distance from WE surface to optical window is less than 6 mm.

Model: CIS-Raman-EC-U1-H
> >Product Features

* Main body material: PEEK / PMMA / PTFE / PI;

» Working electrode (WE): Optional gas diffusion electrode and catalyst-loaded carbon paper;

+ Substrate dimensions and thickness are adjustable, easy and quick to disassemble;

* Reference electrode (RE): Optional Ag/AgCl, mercurous sulfate, Hg/HgO, and calomel electrodes;

Yo

* Counter electrode (CE): Optional platinum wire ring and graphite rod electrodes:

. o s

« Supports gas and solution mobile phase reaction studies, good overall cell sealability;

« Cathode and anode chambers separated by an ion-exchange membrane (user-supplied) to effec-

tively prevent potential side reactions between the two electrode compartments;

« Gas diffusion chamber added below the cathode chamber to provide gas diffusion functionality;

Model: CIS-Raman-EC-U2-H
(Gas Diffusion)

* Optical window: Optional quartz, sapphire, and fluoride windows, window diameter 37 mm;

« Distance from WE surface to optical window is less than 6 mm.

ll. P-Series In-Situ Raman Electrochemical Cell (Suitable for powder samples)

>{>Product Features

* Main body material: PEEK / PMMA / PTFE / PI;

» Working electrode (WE): Disk electrodes such as glassy carbon electrodes; r# ‘
» Reference electrode (RE): Optional Ag/AgCl, mercurous sulfate, Hg/HgO, and saturated calomel electrodes; 'i“
-

D -

Model: CIS-Raman-EC-P1

« Counter electrode (CE): Optional platinum wire ring and graphite rod electrodes;
* Supports static and dynamic studies with gas flow and electrolyte, good overall cell sealability;
* Optical window: Optional quartz, sapphire, and fluoride windows, window diameter 36 mm;

« Distance from WE surface to optical window is less than 6 mm.

> Product Features

* Main body material: PEEK / PMMA / PTFE / PI;

« Working electrode (WE): Disk electrodes such as glassy carbon electrodes;

« Reference electrode (RE): Optional Ag/AgCl, mercurous sulfate, Hg/HgO, and calomel electrodes;

» Counter electrode (CE): Optional platinum wire ring and graphite rod electrodes;

« Supports static and dynamic studies with gas flow and electrolyte, good overall cell sealability;

« Cathode and anode chambers separated by an ion-exchange membrane (user-supplied) to effec-
tively prevent potential side reactions between the two electrode compartments;

« Optical window: Optional quartz, sapphire, and fluoride windows, window diameter 36 mm;

Model: CIS-Raman-EC-P1-H

» Distance from WE surface to optical window is less than 6 mm.
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>>Product Features
+ Main body material: PEEK / PMMA / PTFE / PI;

* Working electrode (WE): Disk electrodes such as glassy carbon electrodes;

+ Reference electrode (RE): Optional Ag/AgCl, mercurous sulfate, Hg/HgO, and calomel electrodes;
* Counter electrode (CE): Optional platinum wire ring and graphite rod electrodes;
+ Supports static and dynamic studies with gas flow and electrolyte, good overall cell sealability;

« Cathode and anode chambers separated by an ion-exchange membrane (user-supplied) to effec-

tively prevent potential side reactions between the two electrode compartments;

» Optical window: Optional quartz, sapphire, and fluoride windows, window diameter 36 mm;
Model: CIS-Raman-EC-P1-H-V2

+ Distance from WE surface to optical window is less than 6 mm;

« Cathode chamber features a bubble discharge outlet to exhaust bubbles generated during

gas-evolving electrochemical reactions.

~>Product Features

* Design Temperature: Ambient to 80" C;

* Design Pressure / Volume: Atmospheric / 5 mL;

* Product Materials: PEEK + 316 stainless steel + red copper;
« Window: Quartz window 1 mm:

» Optical Window Diameter: 24 mm; Sample thickness: 0 — 1.5 mm, Sample dimensions: 10 * 10 mm;

» Electrodes: Counter electrode: Platinum wire ring electrode;
 Reference Electrode: Ag/AgCl electrode;

» Working Electrode: Glassy carbon electrode.

Model: CIS-Raman-EC-P1-T80

e H@.,.tgmpemture plasma Raman cell (Model: CIS-Raman-PA-T500)

- >Product Parameters

+ Material: Polyimide, 316;

* Dimensions: L 20 mm, W90 mm, H 27 mm:

» Test Conditions: 500" C, atmospheric pressure;

* Observation Window: High-purity quartz, optical window diameter 40 mm;

« Electrodes: High-voltage electrode: 316 stainless steel; Low-voltage electrode: 316 ring

electrode, copper wire;

* Focal Distance: Minimum 2 mm:

* Piping: PTFE tubing.

& Ambient temperature plasma Raman cell (Model: CIS-Raman-PA)

35

> >Product Parameters

+ Material: PEEK;
* Dimensions: L 60 mm, W 60 mm, H 20 mm;

* Test Conditions: Ambient temperature and atmospheric pressure;

+ Observation Window: High-purity quartz, optical window diameter 30 mm;

« Electrodes: High-voltage electrode: 316 stainless steel; Low-voltage electrode: 316 ring electrode, copper wire;
» Focal Distance: Minimum 2 mm:;

* Piping: PTFE tubing.
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BATTERY IN-SITU CHARACTERIZATION SERIES
& In situ XRD test cell for lithium batteries(Model: CIS-XRD-LB)

> > Product Introduction

The in-situ XRD test cell for lithium batteries is mainly used for online acquisition of XRD spectral data of electrode materials in lithi-
um-ion reaction systems, enabling real-time and online observation of phase transitions during chemical reactions of lithium battery

electrode materials.

> >Product Parameters

« Cell Body Material: 316L Stainless Steel;

* Temperature: Ambient;

* Pressure: Atmospheric;

« Sample Types: All samples suitable for lithium battery materials, cathode and anode;

« Diameter;: @ =16 mm:;

« Separator Diameter: @ =20 mm;

+ Detection Angle: 10" <28 <100" .

& Higt

> Product Parameters

-Temperature Thermal Battery In-Situ XRD Cell(Model: CIS-XRD-HC)

* Design Temperature: 500°C, heating rate 25 - 30°C/min, temperature difference between
temperature measurement point and upper sample surface is approx. 20°C - 60°C;

+ Reaction Cell Pressure: Atmospheric;

* Cell Body Material: Cell body SUS316 electroplated;
* Window Material: Polyimide film;

- Battery Dimensions: Diameter 18 mm, thickness 2 mm (customizable);

* Temp Control Device: Custom temp controller, programmed control, touchscreen operation
(software included);

« Water Cooling: 270W recirculating water chiller.

& High and low temperature lithium battery XRD testing cell

> Product Parameters

« Design Temperature: -150°C to 100°C /-30°C to 100°C , temp control accuracy =£1°C, programmed control;
* Design Pressure: Atmospheric;

« Cell Body Material: 316 Stainless Steel;

« Sample Types: All samples suitable for lithium battery materials, cathode and anode diameter ® <16 mm;
* Separator Diameter: @ =19 mm;

* Cooling Method: Employs liquid nitrogen cooling, surrounding heat conduction heating to ensure sample temp uniformity;

+ Test Window: Single-layer beryllium window;

« External Dimensions: Approx. 80 * 80 * 30 mm;
« Vacuum Evacuation: Yes, connected to vacuum pump via KF25 flange (other specs customizable);

* Includes: A temp-adjustable vacuum chamber, a temp controller, a set of in-situ XRD lithium-ion in-situ cells, and other components.
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> Product Introduction > Product Parameters

le Aqueous Zinc-lon Battery XRD Test Cell(Model: CIS-XRD-ZB)

The in-situ three-electrode aqueous zinc-ion battery XRD test cell is mainly used for in-situ XRD testing and characterization of recircu- - Design Temperature: 500°C;

lating flow three-electrode agueous zinc-ion batteries under ambient temperature and atmospheric pressure. - Reaction Cell Pressure: Atmospheric;

I~ Product Parameters + Cell Body Material: Cell body SUS316 electroplated;
S + Window Material: Sapphire window diameter 28 mm, thickness 1 mm (3 pcs);

* Design Temperature: Ambient;

_ _ + Battery Dimensions: Diameter 18 mm, thickness 1.2 mm (customizable);
* Design Pressure: Atmospheric;

+ Cell Body Material: Cell cover SUS316L; cell body PEEK / PTFE; | z
» Window Material: Imported polyimide film (high-transmission quartz); .t .
+ Reference Electrode: Ag/AgCl electrode / Ag/Ag electrode / mercurous sulfate electrode / Hg/HgO electrode; |

> * Focal Distance: Approx. 5 mm;
» Temp Control Device: Custom temp controller, programmed control, touchscreen operation (software included);

- Water Cooling: 270W recirculating water chiller.

» Counter Electrode: Platinum sheet; &

ery in situ Raman test cell(Model: CIS-Raman-LB)

« Working Electrode: High-purity titanium electrode, test powder samples can be pasted onto the titanium electrode;

« Liquid Circuit: Enables circulating flow of gas and electrolyte.

€ In-situ Raman testing cell for fuel cell(Model: CIS-Raman-SOFC)

~~Product Parameters enabling research on electrode structures during chemical reaction processes of lithium battery electrode materials.

1> Product Introduction

The lithium battery in-situ Raman test cell is mainly used for Raman spectral data acquisition of materials in lithium-ion reaction systems,

+ Design Temperature: Ambient to 600°C (customizable ambient to 800°C / customizable dual-chamber fuel cell); ,! ~Product Parameters
 Design Pressure: Atmospheric to 1 MPa; =
* Cell Body Material: Cell body 5U5316 electroplated;

» Window Material: Sapphire window diameter 28 mm, thickness 1 mm (3 pcs);

* Cell Body Material: 316L Stainless Steel / TA2 / 3003A1;
* Temperature: Ambient;

= Pressure: Atmospheric;

* Temp Control Device: Custom temp controller, programmed control, touchscreen operation

(software included); « Sample Types: All samples suitable for lithium battery materials, cathode and anode diameter @ =16 mm;

« Separator Diameter: @ =20 mm;

+ Gas Line Feature: Device equipped with gas inlet and outlet for gas flow, meeting negative

. _ _ _ * Focal Distance: < 8 mm, meeting test requirements of mainstream Raman spectrometers on the market, customizable as needed;
pressure sample injection requirements (gas inlet adjustable/addable);

» Gas Terminal: SUS316 ferrule fitting 1/8 in;

« Water Cooling: 270W recirculating water chiller.

> >Product Parameters

* Window: Quartz window, diameter =6 mm, customizable per customer request.

ir battery in situ Raman test cellModel: CIS-Raman-LBK)

lithium Raman testing cell(Model: CIS-Raman-LB (-100-100))

> Product Introduction

The lithium air battery in situ Raman test cell is primarily used for online acquisition of Raman spectral data of the air electrode during

« Cell Body Material: 316 Stainless Steel; * . , , . _ 1
charging and discharging processes of lithium-air batteries, enabling real-time, online monitoring of phase transitions during chemical
 Design Temperature: -150°Cto 100°C, temp control accuracy £ 1°C, programmed control;

: ; reactions of air electrode materials.
 Design Pressure: Atmospheric;

- Sample Types: All samples suitable for lithium battery materials, cathode and anode diameter @ =16 mm; “1>Product Pa rameters

« Separator Diameter: @ =19 mm;
* Cell Body Material: 316L Stainless Steel;
* Focal Distance: < 10 mm;

. TR , ; : : : , * Temperature: Ambient;
* Cooling Method: Employs liquid nitrogen or semiconductor refrigeration technology, surrounding heat conduction heating to ensure

* Pressure: Atmospheric;
sample temp uniformity;
» Applicability: Suitable for lithium-air battery testing systems, ensuring normal application of lithium-air batteries, etc.;
» Test Window: Double-layer quartz window, diameter 6 mm;
» Gas Line Design: Gas ports are provided on both sides of the cell body to facilitate gas control during experiments;
« External Dimensions: Approx. 130 * 90 * 35 mm;
* Focal Distance: < 8 mm, meeting test requirements of mainstream Raman spectrometers on the market;
« Vacuum Evacuation: Yes, connected to vacuum pump via KF25 flange (other specs customizable);
* Window: Quartz window, diameter > 6 mm, customizable per customer requirements.
* Includes: A temp-adjustable vacuum chamber, a temp controller, a set of in-situ Raman lithium-ion in-situ cells, and other components.
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& Li-sodium battery ultraviolet electrolyte test cell(Model: CIS-UV-LB)

> Product Parameters

« Design Temperature: Ambient;

* Design Pressure: Atmospheric;

« Cell Body Material: PEEK + gquartz + PTFE;

* Cell Dimensions: 26 * 26 * 66 mm; 2 t___#
« Sample Type: Square shape, size < 10 * 8 mm; ﬂ

* Features: The reaction cell can test changes in UV spectral data in situ during charging and discharging, -l

specifically for in-situ characterization of lithium-sulfur battery electrolytes.

& (solid-state) in situ AFM battery(Model: CIS-AFM-LB)

> Product Introduction

The (solid-state) in-situ AFM battery is mainly applied to in-situ AFM characterization of electrode materials in solid-state lithium bat-
tery systems. After solid-state lithium battery materials undergo argon ion beam cross-section polishing, in-situ AFM testing and perfor-

mance testing can be conducted without disassembling the cell.

~Product Parameters

* Cell Body Material: PEEK;

* Design Temperature: Ambient;

* Design Pressure: Atmospheric (customizable pressure);

* Current Collector Material: Titanium alloy, brass (customizable material);

« Sample Types: All samples suitable for solid-state lithium battery materials;

* Dimension Parameters; Internal PEEK cell design dimensions 10 * 9 * 3 mm, positive/negative

electrode dimensions 5.5 - 6.5 mm.

& Insitu AFM on Water-based Battery(Model: CIS-AFM-ZB)

> Product Introduction

The in-situ AFM cell for water-based batteries is mainly used for in-situ AFM characterization of electrode materials in water-based bat-
tery systems, enabling online visualization studies of interfacial morphology evolution. The AFM probe needs to penetrate into the

liquid to measure the surface morphology of the electrode.

> >Product Parameters

 Cell Body Material: PEEK + stainless steel;
* Design Temperature: Ambient;
* Design Pressure: Atmospheric;

* Cell Height: 8 mm;

+ Electrode Material Diameter: @ =22 mm.
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€ Lithium battery in-situ XAFS test cell(Model: CIS-XAFS-LB)

> Product Introduction

The lithium battery in-situ XAFS test cell features X-ray penetration windows on both the top and bottom. During charging and discharg-
ing, X-rays can enter the interior of the product in a vertical direction through the windows to monitor phase changes of battery materi-

als in real time, allowing a deeper understanding and analysis of experimental phenomena and influencing factors.

> >Product Parameters

* Cell Body Material: 316L Stainless Steel / TA2 / 3003A1;
» Temperature: Ambient;
« Pressure: Atmospheric;

« Sample Size: Electrode sheet = @16 mm, separator = @19 mm;

- Applicable Scope: All samples suitable for lithium battery materials;

* Cell Dimensions: = 0 46%16 mm.

Lithium batteries in situ high and low temperature XAFS transmission test cell
(Model: CIS-XAFS-LB (-180-80°C))

~1>Product Introduction

The reaction cell adopts a coin-cell-mimicking structural design, applied to in-situ synchrotron radiation testing and characterization of

lithium (sodium) electrode materials during charge-discharge processes at-180" Cto 80" C under atmospheric pressure.

> >Product Parameters

» Design Temperature: -180°C to 80°C;

* Design Pressure: Atmospheric;

* Cell Body Material: SUS316;

« Sample Types: Samples for conventional lithium battery materials,

positive and negative electrode diameter @ =16 mm;

= Separator Diameter: @ <19 mm;

* Cell Dimensions: 80 * 43 * 80 mm.

& Insitu XAFS testing pool for fuel cells(Model: CIS-XAFS-PEMFC)

> Product Introduction

The fuel cell in-situ XAFS test cell features X-ray penetration windows (graphite) on both the top and bottom. During charging and dis-
charging, X-rays can enter the interior of the product in a vertical direction through the windows to monitor phase changes of battery

materials in real time, allowing a deeper understanding and analysis of experimental phenomena and influencing factors.

> Product Parameters

+ Cell Body Material: 316 5tainless Steel + copper + graphite (customizable with other materials); .‘ -

* Temperature: Ambient to 80°C (customizable temperature);

* Pressure: Atmospheric (customizable pressure);

» Gas Chamber: Dual inlet & dual outlet, dual gas chamber;

* Electrodes: Dual-electrode, customizable to three-electrode, four-electrode, etc.;

* Cell Dimensions: Customized dimensions.
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& Zinc-airin-situ three-electrode XAFS reaction cell

{>Product Parameters

+ Design Temperature: Ambient;

* Reaction Cell Internal Pressure: Atmospheric;

+ Material: PEEK:

* Window Material: Kapton film;

- Sample Loading Method: Magnetic attachment;

+ Electrode System: Three-electrode system.

> Product Introduction

i-State battery XRD test cell(Model: CIS-XRD-SSB)

The reaction cell features a button-cell-mimicking structural design, applied to in-situ XRD testing and characterization of solid-state

electrode materials under ambient temperature and 0 - 30 MPa pressure (customizable to higher pressure) during charge-discharge cy-

cling processes.

> Product Parameters

« Design Pressure: Atmospheric pressure (air pressure);
» Cell Body Material: SUS316, PEEK;

- Solid Electrolyte Diameter: @ =< 10 mm;

« Detection Angle: 107 <28<1007 ;

+ Cell Dimensions: Diameter approx. 60 mm, height approx. 23 mm, sample height 20.5 mm.

° SﬁlidStﬂl:Ebuttm battery testing fixture(Model: OPR-SE-01)

~[>Product Introduction

The solid-state button battery testing fixture is a mechanical fixture specifically designed to secure solid-state battery or liquid battery

test kits and apply pressure to the battery. It can also be paired with weights and thickness gauges to measure the expansion pressure

and swelling rate of solid-state battery materials.

> Product Parameters

* Fixture Material: Manufactured from stainless steel;

+ Material: Seals made of PEEK material, O-rings rubber-based, other materials selectable;
+ Standard Specs: @ 10 mm, customizable for other dimensions;

» Central Space: 90 mm L * 70 mm W * 120 mm H, fixture dimensions customizable per
customer request;

* Quter Fixture Dimensions: @90 mm X 150 mm H;

* Maximum Pressure: 150 MPa.
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* Design Temperature: Ambient (customizable temperature);

» Sample Types: All samples suitable for solid-state battery materials, cathode/anode diameter =10 mm;

6 L

& TEMin-situ liquid system(Model: CIS-TEM-LC)

1> Product Introduction

Employs two high-strength titanium alloy plates as top/bottom cover plates for the sample slot, paired with perfluoroelastomer (FFKM)

O-rings for auxiliary sealing. Simultaneously uses two silicon oxide chips as the liquid cell, encapsulating liquid within the silicon oxide

membrane to enable liquid sample observation in transmission electron microscopy (TEM).

~{>Product Parameters

« Compatibility: Compatible with TEM vacuum levels;

* Liguid Zone Membrane Thickness: Minimum 100 nm;
« Sample Loading Capacity: Capable of loading liquid samples;

* Pressure Resistance: Capable of withstanding 1 atm inside the cell;

« Vacuum Adaptability: Meets electron microscope vacuum requirements outside the cell.

In-situ Microscopic Observation Cell Series

& Inssitu lithium dendrite observation system

~1>Product Parameters

« Material: Quartz;

* Volume: Approx. 5 mL;

» Electrode Material: Pure titanium:

» Electrode Spacing: 3 mm;

« Quter Casing: PTFE, sealed with FKM rubber;
 Application: Suitable for zinc-zinc batteries. Model: CIS-OM-002

Maodel: CIS-OM-003-1

> >Product Parameters

» Material: PEEK:

* Electrode: High-purity titanium electrode standard (customizable with other materials);

* Window Material: Quartz;

« Functional Features: Features gas-pushing capability, supports online liquid addition;

« Sealability: Excellent;

« Optical Window Diameter: 24 mm;

* Minimum Working Distance: 1 mm;

« Sample Space Dimensions: 10 * 10 mm rectangle, thickness applicable range: 0.6 - 2 mm;

« Applicable Scope: Various secondary batteries;

« CIS-OM-003: Optional pressurized solid-state dendrite testing module available, max pressure
60 kg (6 MPa), customizable for higher pressure;

* C15-0OM-003-1: Can be placed horizontally or inverted to reduce manual operation bubbles

and satisfy cavity battery testing.
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Product Parameters

» Material: PEEK;

» Electrode: High-purity titanium electrode standard (customizable with other materials);

» Window Material: Quartz;

- Sealability: Excellent;

+ Functional Features: Features gas-pushing capability, supports online liquid addition;

* Dptical Window Diameter: 24 mm;

* Minimum Working Distance: 1 mm;

« Sample Space Dimensions: 10 * 10 mm rectangle, thickness applicable range: 0.6 — 2 mm;
* Overall Thickness: =35 mm;

* Temperature Control Range: -30°C to 150°C (customizable for other temperatures);

Model: CIS-OM-004
(High and Low Temperature In-Situ Cell)

* Temperature Control Accuracy: £1°C;

 Applicable Scope: Various secondary batteries;

* Control Method: Programmed control (bottom cooling stage and heating stage are
independent structures, swapped as needed without affecting observation cell sealability);

+ Dptional pressurized solid-state dendrite testing module available, max pressure 60 kg

(6 MPa), customizable for higher pressure.

Product Parameters

» Design Temperature: -100° Cto 100" C (split cooling and heating units);

- gk d . By .
g [/,\ = \;ff * Design Pressure: Atmospheric pressure, positive and negative pressure;
' ‘f’, w * Cell Body Material: PEEK + copper;
3 "-} .-I'”x' x ol N * Cell Body Dimensions: Approx. 60 * 70 * 50 mm;
- i ?f_,.- » Sample Types: Lithium battery materials (liquid lithium batteries or polymer batteries),
i

- cathode/anode separator dimensions all smaller than 10 * 10 mm;

» Focal Distance: < 2 mm:

Model: CIS-OM-005 » Window: Quartz window, diameter 10 mm.

Dendrite Observation Optical System
(Model: OPR-DM01)

The standard is equipped with a special stage for dendrite observation, as

well as a number of special fixtures with different functions, which can be

applied to a variety of different specifications of electrolytic cells.

Category | Component Parameter | Specification
Optical System Excellent microscope objective optical system
Zoom Dbjective Continucus zoom objective, magnification 0. 745K, working distance B2-17% mm, detent zoom: 0.7, 08, 1.0, 1.5, 2.0, 3.0, 4.0, 45X

Plan achromatic abjective 10X

Flan achromatic objective 20X
Microscope Objective ——ihie :
Plan achromatic abjective 40X

Plan achromalic objective 50X

Dbjective Mosepiece Four-hole manual nosepiece
Facusing Mechanism 0.1 mm fine adjustment, coarse ffine coaxial adjustment, blateral handwhesal cperation
Translational Stape [Hmersions 140 ° 140 mms, travel ranpe 75" 50 mam
Orbrsa rviation Head Eract imeage trinocular head, 30° inclination, bilateral diopter adjustment, camera compatible, beam split ratio §(:20
Light Source High-brightness LED reflectaed light source system specifically designed for electrochamical structure research
Lamera Adkplon | 0.5 C-mount adaple

Camera LI 520, S0NY CMOS, 16 Mpx (12,37 CMOS5)

Gy mEE

Application-Oriented Software Processing Features

Depth of Field Fusion
Acquires multiple images at different focal distances through fine focus adjustment, and merges them into a single output image.

Suitable for samples requiring a specific depth of field or poorly prepared samples.

Before depth of field fusion After depth of field fusion

Time-Lapse Photography

Full-resolution video recording consumes massive computer memory. Time-lapse photography allows arbitrary setting of total frame

count, interval time, and delay time, which ensures image resolution while freeing up computer memory.

120min
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SYNCHROTRON RADIATION IN-SITU DEVICE SERIES

& Heterogeneous photocatalytic in situ XAFS reaction cell (Model: CIS-XAFS-PEC)

> Product Introduction

Mainly used for in-situ XAFS data collection during photocatalysis, electrocatalysis, and photoelectrocatalysis reaction processes. Inte-
grating light, electricity, and other multi-external field conditions, this reaction cell can perform multiphase catalytic reactions such as

liquid-phase, gas-phase, and solid-phase, including photo(electro)catalytic degradation of VOCs, water splitting, CO, reduction, nitro-

gen fixation, etc.

> Product Parameters

* Interfaces & Controls: Device equipped with electrode interfaces, gas inlets/outlets, and control components to
introduce various related experimental conditions;
« Customization: Reaction volume, electrodes, and gas interfaces customizable according to customer needs;

| Compatibility: Small cell volume, easy to couple with synchrotron radiation beamlines, easy operation, compati-
ble with benchtop systems such as QD, Chuangpu, etc.;

« Gas Path Control: Provides gas path control units tailored for photolelectro)catalytic VOCs degradation reactions;

« Liquid Layer Adjustment: Adjustable liquid layer thickness for liguid-phase reactions like water splitting (liquid
layer absorbs X-rays);
* Product Analysis: Provides mini chromatography for reactions like VOCs degradation, water splitting, CO, reduc-

tion, N, fixation, allowing detection of various gas products during XAF5 analysis.

& High temperature and high pressure XAFS reactor (Model: CIS-XAFS-SD)

> Product Introduction

The high-temperature and high-pressure XAFS reactor can be coupled with beamlines such as BSRF (Beijing Synchrotron Radiation Facili-
ty), SSRF (Shanghai Synchrotron Radiation Facility), S5LS (Singapore Synchrotron Light Source), etc., enabling in-situ online XAFS testing

of samples under high-temperature and high-pressure environments. Test modes include transmission mode and fluorescence mode.

> Product Parameters

* Process Control: Enables gas flow and temperature control during testing;
+ Temperature & Flow Control: Gas flow rate controlled via mass flow controller, heating via
heating rods, temperature controlled by high-precision touchscreen temp controller;

« Max Temperature: 600°C;

+ Max Pressure Resistance: 3 MPa. =

& High-temperature XAFS transmission reaction cell (Model: CIS-XAFS-T6-V1.0.0)

1> Product Introduction

The high-temperature XAFS transmission reaction cell can be coupled with beamlines such as BSRF (Beijing Synchrotron Radiation Facility),
S5RF (Shanghai Synchrotron Radiation Facility), S5LS (Singapore Synchrotron Light Source), etc., or paired with benchtop XAFS, enabling

in-situ online XAFS testing of samples under high-temperature and atmospheric pressure environments. Test mode is transmission mode.
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> Product Parameters

« Material: Hastelloy;
» Window: Beryllium window (14 * 0.3) / polyimide film;
» Target Temperature: 600° C (heating rod heating);

- Sample Preparation: Pressed pellet sample, diameter 13.00 mm, thickness 1.00 mm;

= Reaction Cell Internal Pressure: Atmospheric pressure.

High Temperature Transmission-Fluorescence Dual Mode XAFS Cell
(Model: CIS-XAFS-TFM-PC-T1000)

> Product Introduction

The high-temperature transmission-fluorescence dual-mode XAF5 cell can be coupled with beamlines such as BSRF (Beijing Synchrotron
Radiation Facility), SSRF (Shanghai Synchrotron Radiation Facility), SSLS (Singapore Synchrotron Light Source), etc., enabling in-situ
online XAF5 testing of samples under high-temperature and atmospheric pressure environments. Test modes include transmission mode

and fluorescence mode.

> >Product Parameters

+ Material: Quartz:

* Volume: Approx. 5 mL;

» Electrode Material: Pure titanium:

« Electrode Spacing: 3 mm;

» Quter Casing: PTFE, sealed with FKM rubber;

« Application: Suitable for zinc-zinc batteries.

GENERAL INSTRUMENTS / CUSTOMIZED REACTION TANK
& High Temperature -800°C Four-Probe Station

> Product Introduction

The High Temperature (-800°C) Four-Probe 5tation integrates high-temperature precision temperature control, vacuum environment, and

gas atmosphere protection into a multi-functional electrical testing platform. It can function independently as a probe testing system to
complete basic electrical tests, and can also be flexibly coupled with microscopes, spectrometers, and other optical instruments to enable
in-situ photo-electric collaborative testing. It is widely applied for characterization of various electrical properties of semiconductor mate-

rials, thin film devices, micro-nano electronic devices, etc., under high-temperature, vacuum, and controllable gas atmosphere conditions.

>Product Parameters

* Temperature Range: Room temperature to 800°C;

« Temperature Control Method: PID precision temp control, programmable heating,
supports variable heating rate settings and programmed heating curves;

* Temperature Stability: =0.1°C;

» Vacuum Chamber Body: Sealed chamber body design, supports vacuum pumping and protective gas backfilling;
* Probe Material: Tungsten / gold-plated tungsten pin;

* Probe Mobile 5tage (XYZ Travel): Travel distance and movement precision customizable;

* Probe Interface: BNC/SMA connector, triaxial interface optional (supports pA-level weak current testing);

* S5ample Stage Size: 32 mm X 32 mm (customizable).
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Q In-Situ High-Temperature Transmission Tensile Stage

e Air mixing plant

& Molecular pump group/vacuum system(Model: CIS-JZ-80G)

S

> Product Parameters

« Heating/Cooling Method: Resistance heating.

* Temperature Control Range: Ambient to 500°C.

« Temperature Stability: £0.1°C.

* Temperature Control Rate: 50°C/min.

* Sample Stage: Copper; 44mm > 20mm.

* Top Window 5ize: @ 40mm X 2mm.

» Window Material: Calcium fluoride (CaF,) window, manually detachable and replaceable.
« Distance from Top Window Surface to Sample Stage Top Surface: 14mm.

« Sample Chamber Height: 2mm.

* Tensile Force: 0 - 2000N; Accuracy: 0.5% F.5.

* Displacement Range: 30mm.

 Tensile Speed: 2 - 800 pum/s.

* Mechanical Modes: Tension and Compression.

* Chamber Type: Controlled Atmosphere,

* Dimensions: 300mm X 170mm X 77mm.

* Net Weight: 4.5kqg.

« Standard Configuration: In - situ high - temperature transmission tensile stage X 1, integrated controller X 1, recirculating water
chiller X 1, connecting cables, piping, accessories, etc.

+ Optional Accessories: Adapter plate / customized recirculating water chiller / customized temperature control software, etc.

Product Introduction

The air mixing plant is primarily used to provide gas atmosphere environments, applicable to tube furnaces, in-situ reaction cells, etc.

Product Parameters

+ Gas Channels: Supports 1 - 6 channels of gas mixing, gas type for each channel is replaceable
(corrosive gas customizable);

* Touchscreen Control: Rapid setting of gas type and flow rate for each channel, with direct
output of real total flow rate after mixing;

» Data Processing: Processes data, generates tables and curves, supports data download;

+ User-Friendly: Saves time and effort for researchers, device operation is simple and fast.

Product Introduction

The molecular pump group / vacuum system is a high-vacuum acquisition device. It consists mainly of a molecular pump, mechanical
pump, vacuum measurement system, and electrical control system. The equipment connects via standard stainless steel KF interfaces

and features touchscreen operation and display, high ultimate vacuum, fast response time, and convenient operation.
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> >Product Parameters

* Power Supply: AC 220V 50/60Hz;
« Power: 1 kW:

« Ultimate Vacuum: 9 10-% Pa (without load):

 Pumping Speed: 85 L/s;

* Pumping Interface: KF25;

* Operating Temperature: 5 -32°C;

* Touchscreen Control: One-key start/stop control, simple and convenient operation;

* Multi-Mode Switching: Supports multiple operation modes to meet distinct vacuum reguirements;

+ High Vacuum: Ultimate vacuum up to 9 10-* Pa, meeting most vacuum usage requirements;

« Data Export: Full process data exportable.

& Gas diffusion cell

> Product Parameters

* Internal Dimensions: 10X 10X 15 mm:

= Sample Contact Area: 1010 mm;

* Product Materials: PTFE, acrylic, PEEK, titanium, etc., customizable per user requirements;

* Product Description: Can be used in conjunction with a three-electrode electrochemical work-
station to perform performance testing for CO, electrocatalytic reduction. Equipped with a
chromatograph, online activity detection of CO, electrocatalytic reduction can be realized; can

also be used jointly among the chromatograph, electrochemical workstation, and cell.

o gh-low Temperature Fluorescence Constant Temperature Cell
(Model CIS-LigPL-LT(-70)-HT400)

Product Introduction

The high-low temperature fluorescence constant temperature cell can be paired with fluorescence instruments (Model: FluoroMax+),
meeting real-time spectral monitoring needs for scenarios such as material synthesis, catalytic reactions, biomolecular conformational

changes, etc. It combines dual functions of temperature gradient experiments and steady-state fluorescence signal acquisition.

> Product Parameters

« Temperature: -70°C to 400°C;

* Pressure: 1X 102 Pa (molecular pump) to atmospheric pressure;

» Gas Ports: Two gas inlets;

 Cooling: Liguid nitrogen;

« Compatibility: Compatible with various UV spectrometers on the market.

& EPRreaction tank(Model: CIS-EPR-EC)

> Product Introduction

The EPR reaction cell consists of a flat cell, quartz cell, connecting parts, cell lid, and other components. It is
equipped with a silver-silver chloride electrode as the reference electrode, a platinum wire electrode as the working

electrode, and a platinum sheet electrode as the counter electrode. The reaction cell can be applied to in-situ EPR

testing and characterization of three-electrode electrochemical reactions. I!
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& Transien

>>Product Introduction

Absorption Spectroscopy Cell

The transient absorption spectroscopy cell is a reaction device assembled from materials such as stainless steel and quartz to measure

transient absorption spectral signals under thermal catalysis low-pressure processing conditions.

> >Product Parameters

* Design Temperature: 300°C;

 Design Pressure: 0.3 MPa;
* Cell Body Material: S5tainless steel 316, 3105;
» Window Material: Quartz:

* Gas Line Feature: Device equipped with gas inlet and outlet for gas flow;

* Injection Port: Device features a sample injection port, enabling injection under high-temperature environments;
« Glass Slide: 25 X40 mm L ¥ W, thickness 1 mm:

« Gas Terminal: Ferrule fitting;

« Basic Dimensions: Rectangular cell body 100 % 60 X 84 mm.

@ Battery complete solution

Eleectarmd ey o bz nord o | [ (Bl s Rece s fi Tl bt =

To meet the diverse needs of solid-state battery researchers, Hefei OPR Instruments Technology Co., Ltd. combines the three most
common battery fabrication schemes (button cell, pouch cell, and cylindrical cell) with four solid-state electrolyte preparation methods

(sol-gel, solid-state synthesis, mechanical synthesis, and electrospinning/tape casting). Relying on the company’s signature hot-press

Joule heating device and in-situ battery characterization laboratory, it can prepare all-solid-state, semi-solid-state, and various conven-

tional lithium-ion batteries, providing complete solutions from raw material synthesis and battery assembly to mechanism research.

_-".
e

Button cell fabrication scheme Cylindrical cell pilot testing scheme
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* Aluminum Shell Battery Pilot Line, |

L
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