Revised specifications for
Reaction Calorimeter

Brief Description:

A Reaction Calorimeter system for scale-up and process safety applications, organic synthesis,
crystallization and polymerization applications is required. System needs to be equipped with necessary
hardware and software, that can be used for multiple reactions. The unit must be fully integrated with all
necessary accessories/utilities to operate the system without any additional equipment / ancillary units.

The following are the specifications required for determining the real time calorimetry data.

Specifications:

.No | Part Name User Specification

Reactor ¢ Vessel Size: 500mL, triple walled

¢ MOC: Borosilicate glass

* System to be flexible for possibility of connecting metal reactor / glass
reactors of capacity between 250 mL to 2L, in a user-friendly manner

¢ With drain and clean-in-place option

e Suitable for atmospheric pressure& vacuum and from -50 °C to 250 °C
temperature approximately

¢ Conducive to perform Liquid-Liquid reactions, Gas liquid reactions and
also Gas liquid solid reactions

¢ Conducive to have controlled and measured liquid dosing facility and
a controlled and measured gas feeding system

¢ Customized stand to accommodate glass reactor

Overhead Stirrer with e Motor with control, monitoring and recording of RPM with variable

Motor frequency drive ranging from 0 to 1500.

e Shaft and blades should be MOC-glass / Hastelloy/ PTFE;
interchangeable and it should sustain operating temperatures

¢ Blade types: PBT (2 of glass), anchor (2 of PTFE)

¢ Should be able to handle liquids till viscosity of at least 150 cP

Major accessories ¢ pH ranges from 1-14 with an accuracy of £ 0.1

* Balance: up to 2 kg with least count up to 0.001g

e Pump: 0.1ml / min up to at least 50 ml/min; pump head MOC-PTFE

¢ Dosing profile should be controllable and flexible to monitor by
integrating with software

» Temperature sensor with indicator ranging from -70 to 300°C with an
accuracy of +0.1°C

Measurements and ¢ Continuous monitoring of the temperature difference between jacket

Safety fluid and reaction mass, stirrer speed etc.,

e Temperature ramping by rate of 0.1 K/min to a max of 5 K/min

e Measurement of the enthalpy / heat of reaction for a broad range of
temperatures and reactor volumes, including isothermal, non-
isothermal, adiabatic reactions including reflux conditions.

e Calorimetric measurements (heat transfer coefficient, specific heat,
AT adiabatic estimation, thermal accumulation, heat calculation for
isothermal & non isothermal reactions, calibration parameters)

* Provision to upgrade to control device for pressure measurement and
control for vacuum and overpressure

e Built-in inert gas purge flow control




¢ Continuous data logging for every 5 sec and storage with export
facility to MS Windows or open office applications.

® Heat transfer must be well-controllable without causing damage to
the system in a user-friendly and safe manner.

e Automated stirrer speed control linked to safety system

¢ Control for automatically handling the jacket fluid in case of reactor
breakage for safety

Accuracy of
measurements

¢ At least + 0.5 °C for Reactor temperature and Jacket temperature
¢ At least + 3 % for enthalpy from a minimum of 15 KJ to at least 200 KJ

Software

e Latest software technology with intuitive and easy to use with
minimal training

e All data analysis functionality should be available in real-time (live
experiment) as well as in post reaction mode.

¢ With facility for control of reactor temperature, jacket temperature,
constant value, ramp (controlled heating), ramp (controlled cooling),
multiple steps, as well as user defined

e Automated trend analysis of reaction data (calorimetry data) must be
an integral part of the software data analysis, allowing user defined
trends

e Automated and real-time export of data to specified location on local
workstation or to intranet

e Easy export of all graphical elements to common graphical data
formats (e.g. bitmap, metafile) for report generation and publication
preparation

e Easy export of trends in common data format for import into spread
sheets for further analysis (e.g. kinetics analysis)

¢ Compatible with Windows 10 or latest/above

¢ Data collected with the included versions should be compatible with
new upgraded versions from the same manufacturer for processing

¢ Capable to import off-line data to scale and quantify profiles

e Single-click report generation

General Requirements:

Vendor should provide Windows 11 or higher operating system with Intel i7 processor 14" generation or

higher,32 GB RAM, 2 TB SSD, DVD RW multi with 27” LED monitor, Keyboard, USB mouse.

Vendors should take the responsibility of selling, offer service and provide technical support for the entire
system including both hardware and software. Software upgradations should be free at least for a period of 10

years irrespective of whether the instrument is under warranty or AMC.

Vendor must have installed the quoted / similar equipment in at least one or more government laboratories or

National Educational Institutions or Pharmaceutical / Chemical company in the last five years.

Warranty on the instrument should be given for minimum 3 years followed by AMC for 3 years.

If any spare is outsourced within India (example computer etc), it should be clearly mentioned in the quote, for

which only INR payments will be made.

Valid calibration certificates should be provided for all the sensors at the time of installation.







