


Hot plate
1. Definition 
A hot plate is a laboratory device used to heat samples, solutions, and materials uniformly without the danger associated with the open flame at precise temperatures. Hot plates have a flat surface with heating sources. They are perfect for use in an oil or sand bath because they don’t emit open flames. It frequently works with a magnetic stirrer to maintain a consistent liquid temperature and provide optimum homogeneity.
2. Principle of Hot Plate
The major component of the heating plate is electric alloy wire, and the electric effect is the only real functioning principle. Electric work involves a current flowing through an electric alloy wire that heats up and conducts heat through the outer shell. To prevent the user from experiencing hidden problems when the electric alloy wire is in use, the electric plate is constructed using an insulating material.
A hot plate stirrer normally operates based on a revolving electromagnetic field. There are several electromagnets implanted in the internal construction of hot plates. In the solution container, a magnetic bar—also referred to as a stir bar—is placed. The coating of the bar prevents it from reacting, making it chemically inert. A good submersion into the solution is necessary. On top of the hot plate is set the flask or beaker holding the solution together with the stir bar. Two adjustment knobs are present on the hot plate stirrer. The temperature of the apparatus can be changed using one of the knobs, and rotational speed can be altered with the other knob.
The electromagnets and heating mechanism are turned on when the hot plate stirrer’s main switch is flipped on. An electromagnetic field develops as a result of the solution being heated by the heating mechanism. As a result of the device’s electromagnetic field interfering with and interacting with the bar magnet’s static magnetic field, the solution rotates, gets mixed up properly, and heats up simultaneously. The container must be positioned in the center of the hot plate for efficient and even stirring.
3. Parts of Laboratory Hot Plate
A. Controls and Indicators
· Power indicator: When the hot plate is properly connected to input power, the power indicator illuminates continuously.
· Stir control knob: Turning the stir control knob completely counter-clockwise stops stirring. Appropriate stirring speed should be set by turning it clockwise. 
· Stirring speed display: Displays the stirring speed that has been set.
· Heat control knob: The heat control knob should be turned completely counter-clockwise to turn off the heating system. The desired heating temperature can be set by turning it clockwise.
· Heating temperature display: Displays the temperature that has been set for heating.
· Hot top indicator: When the top is too hot to touch (hotter than 60°C), the indicator illuminates.
· Temperature probe in use indicator: When the unit is connected to an external temperature probe, the temperature probe in use indicator illuminates.
B. Connections
· Power cord input: Attach the power cord to this connector.
· External temperature controller input: The optional External Temperature Controller should be plugged into this connector.
C. Top plate
A hot plate appropriate for the materials to be heated should be selected. One should know how well the surface conducts heat and the maximum temperature it can withstand. The top plate can be constructed of aluminum, ceramic, or enamel.
Accessories
· Vertical support rod
· Holding rod
· External temperature controller
· Boss head clamp
· Thermometer holder
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4. Use of Hot Plate
· Make sure the workspace is organized and spotless.
· Place the hot plate on a level, flat surface.
· Ensure that the instrument is clean and dust-free.
· Attach the power cord to the required power supply.
· Fill the solution to be heated in the vessel and place it on the plate and wait for heating.
· The heat light turns on when the heat control knob is turned clockwise.
· To set the desired heat setting, turn the heat control knob.
· Enter the beaker with the magnetic stirrer.
· Once the light is on, clockwise turn the stir control knob.
· To change the stirring speed to the preferred setting, turn the stir control knob.
· After finishing, switch the device off. Cut the supply’s power.
· Clean up the tool and work area.
5. Types of Hot Plates
Wafer hot plates and chemical hot plates are the two types of hot plates. Wafer hot plates have flat tops made of aluminium or anodized aluminium, while chemical hot plates have ceramic, enamel, or aluminium tops. Both the wafer hot plates and all new hot plates are explosion-proof. They are not capable of heating above 400C. Chemical hot plates can agitate and regulate temperature. A probe i.e., an external temperature controller implanted in the liquid, provides feedback to adjust the temperature.
There are three types of hot plates depending on the design.
· Standard hot plate: This device has a heating system; there is no stirrer. It does, however, need fewer routines for maintenance and recalibration.
· Hot plates with magnetic stirrer: This hot plate has a heating element and an embedded electromagnet. The magnetic bar submerged in the solution moves in a circular motion at a maximum speed of 2,500 rpm thanks to the electromagnet. You should know that the heating plate and magnetic stirrer cannot be used simultaneously.
· Stirring hot plate: In this model, the heating and stirring components are set up beneath the machine’s flat top surface. Although it is typically the most expensive, it gives high-volume or viscous samples homogeneous heating.  Depending on the substance utilized to create a hot plate surface, they are of different kinds, namely:
· Ceramic hot plates: They can endure temperatures of 350 °C. Although the tops are resistant to corrosion, they are susceptible to heat shock from metal cylinders. To heat glass beakers, they should be utilized.
· Aluminium hot plates:  Compared to other heating surfaces, aluminium hot plates’ tops offer superior heat uniformity and are tougher to shatter. High-throughput lab procedures can use the system.
· Polypropylene hot plates:  Unlike ceramic and aluminium plates, these plates cannot reach extremely high temperatures. They do, however, possess a high level of acid, solvent, and chemical resistance. These plates are used in scientific experiments with moist chemicals like acetonitrile, methanol, and ethanol.
· Stainless steel hot plates: Hot plates made of stainless steel are very resistant to corrosion, ethers, and most alcohols. They support aseptic conditions and are appropriate for ISO-grade clean rooms, cGMP environments, and USP-compliant facilities.
6. Maintenances  of using a Hot Plate
· Use caution if a spark is seen, the plug or cord is worn, frayed, or broken, or the grounding pin has been removed.
· Never store flammable substances or combustible materials next to the hot plate, and use older hot plates sparingly for flammable materials.
· Check the thermostat for corrosion, which can also result in a spark.
· Unplug devices while not in use.
· Use only borosilicate glassware that can withstand heat, and inspect it for cracks before heating. 
· Never put jars, soft glass, or glass flasks directly on a hot plate. 
· Make sure the plate’s surface is bigger than the item being heated.
· Never use a hot plate to heat foil or metal pans. Sparks and surface damage are both possible effects.
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