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CALIBRATION OF GLASSWARE 

Introduction 

Calibration is the method of assigning a price, normally in attention gadgets, to a 

tool response. Calibration in Analytical Chemistry is the operation that determines 

the useful relationship among measured values and analytical portions 

characterizing forms of analysts and their quantity.  

In chemistry, Calibration is the act of ensuring that a scientific method or device 

will produce results which might be accurate. In greater complex terms, calibration 

is the act which determines the practical dating amongst measured values and 

analytical quantities. 

Any device utilized in studies desires to be well calibrated to make sure the statistics 

it produces is valid and can be utilized by others. Over time, devices can 'drift' due 

to normal put on and tear and can, consequently, provide defective outcomes – that 

is why it’s important that machines are properly calibrated earlier than use.  

 

Why do we calibrate instruments? 

Any device utilized in clinical research wishes to be nicely calibrated earlier than it's 

far used – this is completed thru adjustment of the precision and accuracy of the 

devices. Therefore, we need to recognize what precision and accuracy mean: 

 Precision is how close to measurements are to every other 

 Accuracy is how close to measurements are to the actual price 

 By adjusting those values, tool calibration can reduce bias in readings. 
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Glassware: 

Glassware applied in a chemistry laboratory is special. It needs to withstand 

chemical assault. Some glassware has to resist sterilization. Other glassware is used 

to measure particular volumes, so it cannot trade its size significantly over room 

temperatures. Chemicals may be heated and cooled so the glass needs to stand as 

much as shattering from thermal wonder. For these reasons, maximum glassware is 

crafted from a borosilicate glass, which include Pyrex or Kimax.  

Some Glassware is commonly calibrated the use of a liquid of regarded, 

precise density, and an analytical balance. The approach is to determine the mass of 

liquid the glassware will keep, and to divide this mass of liquid thru the density of 

the liquid, acquiring the corresponding extent of liquid. Density is stricken by 

temperature, so it's miles vital to degree the liquid temperature and appearance up 

appropriate density values.  

The right method is to fill the object with the suitable quantity of liquid, after 

which dispense the liquid proper right into a formerly weighed box of suitable size. 

The mass of the dispensed liquid is decided and the volume calculated as in advance 

than. 

Groups of Glassware: 

Glassware can be divided into two main groups: 
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1. Volumetric Glassware 

 

2. Non-volumetric Glassware  

Volumetric Glassware: 

It consists on these equipment’s: 

 Burettes 

 Pipettes  

 Volumetric flasks 

 Graduated cylinders 

 Thermometer  

 Syringe 

 Beakers 

Burettes: 

A burette (also buret) may be a moved on glass tube for a faucet in man or 

woman cease, for turning in stated volumes of a liquid, specially previously, 

titrations. It will be a lengthy, moved on glass tube, with a stopcock in its simpler 

restriction also a reduced slim tube on the stopcock's outlet. The ones stream 

approximately fluid from the ones tube of the burette tip may be managed by means 

of the stopcock valve. There need aid two principle sorts from claiming burette; the 

volumetric burette and the Piston burette alternately superior burette.  

A volumetric burette conveys measured volumes for fluid. Piston burettes 

could comparative on syringes, at for a precision exhaust what is more a plunger. 

Piston burettes would possibly make manually worked alternately would possibly a 

threat to be mechanized. A weight burette conveys measured weights of a fluid. 

Pipettes:  

A pipette (occasionally spelled pipet) is a laboratory device commonly utilized in 

chemistry, biology and medication to move a measured amount of liquid, often as a 

media dispenser. Pipettes are available in numerous designs for numerous functions 

with differing ranges of accuracy and precision, from unmarried piece glass pipettes 

to more complex adjustable or digital pipettes. Many pipette sort of artwork thru 

developing a partial vacuum above the liquid-maintaining chamber and selectively 
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liberating this vacuum to attract up and dispense liquid. Measurement accuracy 

varies appreciably relying on the style. 
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Volumetric Flask: 

A volumetric flask (measuring flask or graduated flask) is a chunk of 

laboratory equipment, a form of laboratory flask, calibrated to incorporate a specific 

extent at a positive temperature. Volumetric flasks are used for unique dilutions and 

instruction of widespread solutions. These flasks are normally pear-shaped, with a 

flat backside, and product of glass or plastic. The flask's mouth is either supplied 

with a plastic snap/screw cap or equipped with a joint to deal with a PTFE or glass 

stopper. The neck of volumetric flasks is elongated and slender with an etched ring 

commencement marking. Volumetric flasks are of numerous sizes, containing from 

1 milliliter to 20 liters of liquid. 

 

Graduated Cylinders: 

A graduated cylinder, measuring cylinder or blending cylinder is a common 

piece of laboratory machine used to degree the volume of a liquid. It has a narrow 

cylindrical shape. Each marked line at the graduated cylinder represents the quantity 

of liquid that has been measured. Graduated cylinders are frequently used to degree 

the volume of a liquid. Graduated cylinders are normally extra correct and precise 

than laboratory flasks and beakers, however they have to not be used to carry out 

volumetric analysis. Volumetric glassware, which include a volumetric flask or 

volumetric pipette, must be used, as it is even more accurate and unique. Graduated 

cylinders are every now and then used to degree the quantity of a strong in a 

roundabout way with the aid of measuring the displacement of a liquid.  
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Thermometer: 

A thermometer is a device that measures temperature or a temperature 

gradient. A thermometer has critical elements:  a temperature sensor (e.g. The bulb 

of a mercury-in-glass thermometer or the pyrometric sensor in an infrared 

thermometer) wherein some trade happens with a trade in temperature; and some 

manner of changing this modification into a numerical cost (e.g. The seen scale that 

is marked on a mercury-in-glass thermometer or the virtual readout on an infrared 

version). Thermometers are extensively utilized in technology and enterprise to 

display approaches, in meteorology, in remedy, and in medical research. 
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Syringe 

A syringe is an easy reciprocating pump at the side of a plunger (although in 

modern syringes, it's miles actually a piston) that suits tightly inside a cylindrical 

tube called a barrel. The plunger can be linearly pulled and pushed alongside the 

internal of the tube, permitting the syringe to soak up and expel liquid or gas through 

a discharge orifice at the front (open) end of the tube. The open surrender of the 

syringe can be fitted with a hypodermic needle, a nozzle or tubing to direct the flow 

into and out of the barrel. Syringes are often used in medical remedy to manage 

injections, infuse intravenous remedy into the bloodstream, practice compounds 

consisting of glue or lubricant, and draw/degree beverages. 

The word "syringe" is derived from the Greek (syrinx, which means "Pan 

Flute", "tube"). 

Beakers: 

A beaker is commonly a cylindrical container with a flat backside. Most even 

have a small spout (or "beak") to aid pouring. Beakers are available in a huge range 
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of sizes, from one milliliter up to several liters. A beaker is outstanding from a flask 

by using having directly in preference to sloping sides. The exception to this 

definition is a barely conical-sided beaker known as a Philips beaker. 

Beakers are typically manufactured from glass, but can also be in steel 

(together with stainless steel or aluminum) or positive plastics (extensively 

polythene, polypropylene, PTFE). A common use for polypropylene beakers is 

gamma spectral evaluation of liquid and stable samples. 

 

Non-volumetric Glassware: 

 Erlenmeyer flask 

 Test tubes 

 Droppers 

 Petri dishes 

Erlenmeyer flask: 

An Erlenmeyer flask, additionally referred to as a conical flask or a titration 

flask, is a form of laboratory flask which functions a flat backside, a conical frame, 

and a cylindrical neck. It is called after the German chemist Emil Erlenmeyer (1825–

1909), who created it in 1860. 
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Erlenmeyer flasks have extensive bases, with aspects that taper upward to a 

brief vertical neck. They can be graduated, and frequently spots of floor glass or 

teeth are used where they may be labeled with a pencil. It differs from the beaker in 

its tapered frame and slender neck. Depending on the software, they'll be constructed 

from glass or plastic, in a huge variety of volumes. 

The mouth of the Erlenmeyer flask may additionally have a beaded lip that 

can be stopped or covered. Alternatively, the neck may be equipped with ground 

glass or different connector to be used with extra specialized stoppers or attachment 

to different apparatus. A Buchner flask is a commonplace design modification used 

for filtration under vacuum. 

 

Test tubes: 

A test tube, additionally known as a way of life tube or sample tube, is a 

common piece of laboratory glassware together with a finger-like length of glass or 

clear plastic tubing, open at the top and closed at the lowest. 

Test tubes are normally positioned in unique-motive racks. Test tubes are 

every now and then put to casual uses outside of lab environments, e.g. as flower 

vases, glassware for effective vulnerable photographs, or bins for spices. They 

additionally may be used for elevating queen ants throughout their first months of 

improvement. 
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Droppers: 

A dropper is a simple instrument utilized in chemistry to drop drops of 

chemicals. It is also a chemistry dimension. If you needed two drops of iodine 

answer (e.g.) you then would squeeze the smooth element of it and drop one little 

drop into something you want to drop it on. 

 

Petri dishes: 

A Petri dish (alternatively called a Petri plate or cell-lifestyle dish) is a shallow 

obvious lidded dish that biologists use to tradition cells, consisting of bacteria, fungi 

or small mosses. It is the most common form of lifestyle plate. The Petri dish is one 

of the most common gadgets in biology laboratories and has entered famous 
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lifestyle. The term is often written in decrease case, especially in non-technical 

literature. 

Penicillin, the primary antibiotic, was observed in 1929 while Alexander 

Fleming observed that mold that had contaminated a bacterial culture in a Petri dish 

had killed the microorganism all round it. The field is named after the German 

bacteriologist Julius Richard Petri. 

  

 

Precautions to use Glassware: 

Many accidents involving laboratory glassware could have been prevented by 

following these 6 tips: 

Inspect Before Use 

Scratches, dents, cracks – these are the symptoms to appearance out for. 

Scratches can change into cracks that may doubtlessly leak, and if managing 

dangerous chemical compounds, spells a recipe for disaster. If you find out any 

flaws, make certain to dispose of the glassware and replace it with an undamaged 

opportunity. 

 



Analytical Chemistry (CHEM - 311)   atif.zia@uos.edu.pk 

12 
 

Handling  

When wearing glassware, make certain to: 

1. Use both palms; 

2. Never maintain it by using its neck; 

3. Never convey it via its facet. 

Know the Capacity Limits: 

Check and double-take a look at what chemicals may be used together with 

your particular beaker. Can it resist the pressure you’re putting it below to your test? 

What approximately its temperature limits? Has it been specially made to handle the 

chemical compounds you’re blending? Keeping this facts available may want to 

probably help prevent a dangerous state of affairs from occurring. 

Rods, Tubes & Pipettes: 

Glass rods, tube & pipettes, because of their layout, can be less complicated to 

interrupt than conventional glass beakers. When operating with those, it's far 

essential that you: 

1. Never force it into region; 

2. Use lubricant along with glycerin (soapy) or water on each the hole and tube; 

3. Wear protection gloves; 

4. Use a twisting movement to move it into vicinity. 

Labeling of Glassware: 
One of the maximum important practices when running in a laboratory is 

maintaining a report of the whole lot you’ve executed, this includes labeling 
glassware to definitely indicate its contents. This can assist save you doubtlessly 
risky conditions from arising and ought to be a preferred practice for each lab 
scientist. 

Keep It Clean: 

When washing glassware, safety precautions must be taken. In many 
instances, the glassware must be sterilized after every use so that you can save you 
doubtlessly dangerous cross-infection and chemical-resistant gloves should be worn. 
We must make certain to clear the cleaning area after each use and to now not 
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overload the sink/dishwasher/soaking bin. When washing, in no way use antique 
cleaning brushes – make sure to replace them often. 

  


