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Laboratory Arts & Recipes 
 

1: Drilling holes in rubber stoppers & removing broken glass tubing from a 

rubber stopper or bung  

(cork borer & sharpener, methylated spirits, electrical drill). 

 

A Drilling holes in corks and rubber stoppers and fitting glass tubing. 

 

If needing to prepare a large number of stoppers or connectors with holes consider 

either using an electric drill stand in technology, or alternatively ordering in stoppers 

with holes. 

 

Using a cork borer. 

a. Select the cork borer a size larger than the hole required, particularly for rubber 

stoppers and bungs. If the hole is to facilitate a piece of glass tubing, then the cork 

borer should fit or almost fit over the glass tubing. There is a certain amount of trial 

and error and experience in arriving at the correct selection of borer size. 

 

b. Place the stopper or bung wide end down on a piece of „medium soft board‟ such as 

ply or masonite so as to protect the bench or table. 

 

c. If the cork borer doesn‟t have a „winged top‟ to grasp, it will have a small rod 

which is inserted through the top end of the borer. It is best to place a handkerchief or 

piece of cloth over this end of the borer when using. 

 

d. Position the borer end down over the centre of the stopper and commence boring 

the hole for a millimetre or two by rotating the borer with downward pressure while 

making sure it is kept vertical. 

 

e. Place a few drops of Methylated spirits down the barrel of the borer and move 

around a little so the liquid runs into the starting groove of the hole. This acts as a 

lubricant and will make the boring action run smoother. (Glycerine is another option, 

just dip the borer end in the glycerine before commencing) 

 

f. Continue boring the hole with downward pressure while rotating both the borer and 

stopper in opposite directions. Keep eye contact straight on and to the side of the 

borer to ensure it and hence the hole, is drilled vertically straight down the centre.  

 

g. When the borer is completely through (you can usually feel it bite into the board) 

the rubber or cork core is removed from the borer by pushing it through with the borer 

rod. 

 

h. When inserting glass tubing into the stopper or bung wet the tubing with water and 

place a piece of cloth over the end of the tube. Hold the tubing close to the stopper. 

Do not push the tubing into the stopper with the bare hand. If having trouble, try 

pulling it through from the other side, still holding the tubing close to the stopper. 
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i. After use the end of the borer cutting edge will eventually become blunt and even 

close over a little. This can be bevelled out by rotating over the conical end of the 

cork borer sharpener. To sharpen the chamfered edge of the borer, hold on a slight 

angle over the borer sharpener and rotate while pressing down firmly on the blade of 

the cork borer sharpener. 

 
B Removing broken glass tubing from rubber stoppers and bungs. Follow the 

procedure outlined on the diagram.  
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2: Rubber tubing or plastic tubing? 

Rubber tubing is better for use with Bunsen burners as it is easier to push on and 

remove from gas taps. Likewise rubber vacuum tubing (pressure tubing) is better for 

use in filtration where the tube must be pushed on and off the side arm flask. Rubber 

tubing is subject to splitting and deterioration from perishing with age so must be 

regularly checked and replaced. Plastic tubing is more durable and better used for 

permanent set ups. To push plastic tubing onto glass tubes and connectors, dip the end 

of the plastic tubing into very hot or boiling water for a brief moment. 

 

3: Rubber stoppers versus corks for test tubes and flasks? 
 a. Corks fit tubes and vessels easier and are more durable with solvents 

(rubber stoppers can swell). Corks are easier to bore.  You can make a slightly large 

cork fit by rolling the narrow end on the floor with your foot. This will not work with 

a rubber stopper. 

 b. Rubber stoppers are more resistant to strong acids and bases (corks may 

crumble) and physically better for linking apparatus together with glass tubing. One 

disadvantage, they may perish and stick to the glass in contrast to cork. 

 

4: Hot fingers  
(pieces of slit rubber tubing that fit over the fingers for picking up hot objects). 

Simply cut Bunsen burner size rubber tubing into finger lengths and slit lengthwise. 

These will fit over the fingers and can be used to pick up objects such as beakers and 

flasks with hot solutions. There are also commercially available gloves e.g. Serratta 

gloves- hot hand holder 1069010  

 

5: Marking crucibles. 
 Write initials or numbers on the crucible with dilute Ferric chloride (5% in water or 

alcohol) using a pen and nib, toothpick or a fine paint brush. Gently warm the crucible 

over a Bunsen burner gradually moving into the flame in decreasing circles, then heat 

strongly and cool slowly. When doing accurate gravimetric work the coded crucible 

would need to be fired before use. 

 

6: Marking glassware. 
 Use a diamond tipped pen or an etching ink which can be made in a fumehood. Mix 

a paste from: -  

Barium sulphate 15 parts (by weight) 

Ammonium bifluoride 15 parts 

Ammonium sulphate 10 parts  

Oxalic acid 8 parts 

Glycerine 40 parts 

Water 12 parts 

If too thick add more water and if too slow up to 5% Sodium fluoride may be added... 

It is absolutely essential to make and use the paste in a fumehood as a slow release of 

Hydrofluoric acid is the active etching ingredient. 

Coloured coding and numbering can be achieved with commercially bought pens. 

These are available through craft shops and are called 'Vitrea 160' pens. Write the 

number on the glassware, allow to dry, cook it at ~160°C for 40 minutes and job's 

done (and it will withstand dishwashing after baking) 
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7: Labelling 
A. Labelling reagent bottles. Computer labels are a convenient option today with a 

range of point size and styles. These can be fixed to the bottle with a cover of clear 

contact and this will suitable for most general purposes. Use a glue stick on the back 

of the label to help position it in place on the bottle, then cover with contact.  

When making up reagent sets, use the first bottle as a master and line up the labels on 

all the subsequent bottles so they are all centred and level.  

If a more permanent label is required that will not bleed if water or solutions penetrate 

beneath the contact then hand written labels can made in the old way with Indian ink 

and pen and nib. Again these labels can be covered with clear contact or a more 

protective lacquer can be made in a fumehood by carefully thinning a fresh mix of 

long set araldite (epoxy resin) with chloroform and brushing on and leaving overnight 

to set. Some pen writing and computer labels may smear if this lacquer is applied, so 

the Indian ink or pencil sometimes remains the best labelling method. In the case of 

concentrated acids and alkalis, label the normal way and cover with either clear 

contact or araldite lacquer. Finally melt paraffin wax in a casserole (ceramic crucible 

with a handle) or small beaker and paint the wax over the label and contact covering.  

Extend the wax a few millimetres proud of the label edge. 

B. Solutions and reagents can be labelled in the above manner or with just a stick-on 

hand written label if a temporary item that will be discarded immediately after use. 

Standardised solutions and those that might deteriorate should always have a second 

small label (stick-on okay) which is initialled and dated. It is not necessary to initial 

and date standard reagents such as acids, bases and indicators. Some chemical 

solutions and biological reagents may need initialling and dating if subject to 

deterioration. Examples might be glucose solution or starch indicator or ferrous 

solutions which will only keep for several days. Hazardous class stickers must be 

fixed to all original, solid and/or concentrated chemicals but diluted solutions from 

these do not necessarily require class stickers unless in a situation where it is still 

considered toxic or corrosive etc. For example a class 5 chemical would no longer be 

class 5 in a dilute aqueous solution, whereas some alkalis and acids may remain class 

8. MSDSs for dilute solutions are now recommended for information on 

determination of class. 

 

8: Removing residues from test tubes & cleaning scientific glassware  

These Cleaning Techniques are provided for Laboratory Technician convenience, 

they are not general laboratory procedures for student use. Some of the reagents 

mentioned such as Aqua Regia and Alcoholic Potassium Hydroxide are extremely 

corrosive and dangerous. Remember to use protective clothing, goggles and gloves in 

these procedures and a fumehood where necessary. Collect organic wastes in an 

appropriate labelled container for collection by an approved Chemical Waste 

Disposal firm. Likewise many Inorganic wastes should be neutralised and stored for 

collection. 

 

 Developing an „eye‟ for common secondary school residues can assist 

in quick remedies, but try cold and then hot water first, perhaps with a drop of 

detergent and if necessary a bottle brush or piece of plastic gauze. Unknown inorganic 

residues can be tested in steps with dilute Hydrochloric acid through to more 

concentrated solutions. Sometimes it is better to use Nitric acid dilutions as most 

resulting nitrates will be soluble in comparison to some chlorides or sulphates from 

their respective acids. Other white residues could be from organics such as from the 
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recrystallisation of Aspirin prac. Remove this with Methylated Spirits. Note, 

Methylated spirits is an ethanol based solvent; methanol is simply the impurity to 

about 5%. If there is a phenolic type odour try dilute Sodium hydroxide. Incrustation 

on old glass bottles and stubborn residues can sometimes be removed by swishing a 

handful of sand and gravel with water in the vessel. 

Common school equipment residues:- 

A. One of the more common residues is a white almost powdery looking 

incrustation of Calcium carbonate that can be deposited from limewater. Dilute 

Hydrochloric will remove it instantly, up to 1 or 2M is a good strength.  

 

B.  Stains from rusty nails or steel wool and from Ferrous and Ferric salts are 

a particularly stubborn residue to remove. If freshly deposited and still wet, 

Hydrochloric, Acetic or Citric acids from dilute to concentrate may work. 

Orthophosphoric acid is the best recommended means of removing iron stains. Use a 

concentration of at least 1M and it may require standing overnight.  

Another and final resort is Stannous chloride solution which can be kept fresh 

provided granules of Tin are kept in the bottom of the reagent bottle and replenished 

before they completely disappear. 100g SnCl2.2H2O dissolved in 350mL conc. HCl. 

Dilute to 1L with water and store over granulated Tin. Solution stable while over tin. 
This reagent will completely remove iron stains by reducing from the ferric state to 

soluble ferrous ions. It is not instantaneous and may require several minutes. 

 

C.  If the stain is Manganese dioxide from permanganate solutions then dilute 

Ferrous sulphate in dilute Sulphuric acid will reduce and remove the deposit instantly. 

Sodium metabisulphite solution is another method that works. Acid Ferrous solution - 

0.1M Ferrous ammonium sulphate made up with 5ml conc. Sulphuric acid per litre. 

This will keep at least a year and removes MnO2 instantly. 

 

D.  Iodine stains can be removed with 10% Sodium thiosulphate solution. 

 

E.  Black carbon residues and other material e.g. in crucibles. 

 

You should not go to extended trouble with crucibles, clean with steel wool or 

throw out and replace. Stains on crucibles don‟t necessarily matter, but if a concern 

0.1M EDTA (Tetrasodium salt) can be effective in dissolving some residues. 

Carbon deposits in valuable glassware can be removed with Magnesium nitrate 

crystals by carefully heating in a fumehood. The Magnesium nitrate will at first 

dissolve in its water of crystallisation and release steam. It will then form a flux 

releasing nitric oxide gas which will oxidise the carbon to carbon dioxide leaving 

Magnesium carbonate behind. Allow the flux to solidify and cool to room temperature 

and then dissolve in dilute Hydrochloric acid, warming again if necessary.  

 

F.  Black deposits from Silver nitrate 

Silver residues in glassware can be removed with dilute Nitric acid or Ammonia. If 

using Ammonia there is a risk of explosive fulminates being produced, so always 

complete the ammonia treatment after rinsing with water, with a nitric acid wash, then 

more water. (Do not allow Ammonia treated Silver residues to dry before treatment 

with Nitric acid) 

For persistent black Silver stains on benches, a paste of Ajax with plenty of elbow 

grease may have a cut and polish effect. 
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Others:- Mercury and Lead residues in glassware are only likely to be found 

in a senior college or a tertiary institution. Mercury residues can be dissolved in 

Hydrochloric acid and Lead in Acetic acid. Both are dangerous substances due to ease 

of skin adsorption into the blood stream and gloves and lab coat etc. must be worn. 

Lead acetate is particularly hazardous because of its solubility and quick rate of 

adsorption. 

G. Organics 

If the residues are of another type and thought to be organic, then solvents 

such as Methylated Spirits can be tried. Eucalyptus oil is particularly good for 

removing greases, oils, bitumen materials and some waxes. The oil can be later 

removed with a solvent or hot water with strong detergent. Alternatively soak  

overnight in a tote tub of pyroneg. Alcoholic Potassium Hydroxide solution is 

sometimes used as a last resort in dissolving unknown organic substances. It is 

extremely corrosive and safety glasses and personal protective clothing must be worn. 

 

Summary for removing chemical residues from glassware 

Common residues and stains 

1. Black Silver stains, try dilute Nitric acid first otherwise Ammonia solution, but treat 

immediately afterwards with dil. Nitric acid and then rinse well with water. 

2. Rust (Iron) stains Dilute Orthophosphoric acid is usually effective. Otherwise 

resort to Stannous chloride solution. 

3. MnO2 from Permanganate solutions 0.1M Ferrous Ammonium Sulphate in dilute 

Sulphuric acid provides instant results. Sodium metabisulphite solution is another 

option. 

5. Metal deposits dissolve in dilute Nitric acid, use a fumehood (NO2 gas if released is 

corrosive and toxic) 

6. Sodium hydroxide encrusted glassware, a dilute acid such as Sulphuric. If deposits 

of siliceous scale are present, swish with a handful of gravel and water. 

7. Limewater incrustation (CaCO3) remove with 1 to 2M Hydrochloric acid 

 

Other Inorganic Materials  
General Procedure to follow until successful. If you think an insoluble chloride may 

be formed omit steps 2, 3 & 8. 

1. Water (cold then hot) 

2. Dilute Hydrochloric acid 

3. Concentrated Hydrochloric acid 

4. Dilute Nitric acid 

5. Concentrated Nitric acid 

6. Dilute to Concentrated Ammonia solution (treat with dilute acid after rinsing) 

7. Sodium hydroxide solution approx. 10% 

8. Aqua Regia (3 parts HCl to 1 part HNO3). Extremely Corrosive and Fumehood 

use only. Make Aqua Regia fresh in small amounts each time it is needed and take 

great care.  

Organic Materials 

1. Water (cold then hot) 

2. Methylated Spirits 

3. Acetone 

4. Dilute then concentrated Hydrochloric acid 

5. 10% Sodium hydroxide solution 

6. A non polar solvent such as Mineral Turps, Kerosene or Eucalyptus oil 
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7. Alcoholic Potassium hydroxide solution (make on the spot as required, a pellet or 

two of KOH dissolved in a few mls of Methylated spirits) or 5g in 250ml Ethanol. 

 

Note! Methylated Spirits is predominantly Ethanol with a little water and a small 

Methanol impurity no more than 5% as well as a denaturant such as Fluorescein.  

 

H. CLEANING SCIENTIFIC GLASSWARE (Prepared by Peter Ellis, Susan 

Schrieber and Dot Andison, La Trobe University Bendigo 1995, revised 2009) 

 

Safety Aspects 

 Even with simple cleaning the tasks must be treated as a potential hazard. 

Soaking glassware in a tote tube of detergent or pyroneg and then removing for 

rinsing can sometimes mean a piece of equipment has been broken or the edge 

chipped in the process. There is the risk of serious cuts from a slither of broken glass 

or a jagged edge. Care must also be taken in the way glassware is held and in the use 

of aids such as bottlebrushes. If the end of the bottlebrush is worn and the metal tip 

exposed, it can break through the bottom of a test tube or flask. Not only is the broken 

test tube a risk, but any shattered glass may be deposited in the tub or other glassware. 

 With more advanced methods of cleaning glass where solvents may be used 

flammability and inhalation must be taken into account and a fumehood or respiratory 

equipment used together with standard PPE (Personal Protection Equipment) which 

covers wearing suitable gloves (solvents can remove natural oils and fat from skin 

layers), safety spectacles and protective clothing (lab. coat and/or apron) and covered 

shoes. 

 In the case of volumetric glassware it may be necessary to rinse equipment 

with Nitric acid. Concentrated Nitric acid must be used in a fumehood and again with 

consideration to the above protective clothing. Make sure that the gloves worn are of 

a reasonable durable brand as a hole in the glove could trap chemical between it and 

the skin and be worse than not having gloves at all.  

Biological glassware could be contaminated with germs and pathogens and 

sterilisation of the equipment before cleaning is a recommended procedure as well as 

wearing gloves. Glassware used for Organic chemical procedures may have 

carcinogenic chemicals, corrosive and skin adsorption materials such as Phenol or 

solvents that remove natural oils and fatty components from the skin and tissue. 

 

An Ultrasonic cleaning bath is sometimes a useful piece of equipment for removing 

difficult residues, freeing seized joints and so on. 

 

General Glassware 

Can be maintained in a clean state by washing with hot water and household 

detergent or special Comprox or Teepol. It is most efficient to clean glassware if 

possible before the contaminants have dried and „set‟. Soaking overnight in a tote tub 

of detergent is an excellent means of cleaning quantities of glassware and is water 

conservative compared to a dishwashing machine. Do not restrict sink use by placing 

the glassware or tub in the sink, but locate the tote tub near the sink for ease of 

rinsing. A double sink is an even better location if available. 

Glassware that has droplets of water clinging to its surface is not clean for scientific 

purposes; an unbroken film of water should remain after rinsing. Some residues can 

be removed by the above procedure or with the aid of scrubbing with a sponge, gauze 

or bottle brush. A length of rubber hose pushed into round vessels and spiralled and 
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rotated will sometimes move unwanted and often inaccessible deposits. A pipe 

cleaner with a folded end can be useful for cleaning narrow connections and semi 

micro test tubes. There are special fine brushes for use on pipettes and there are test 

tube type brushes with long arms available for burettes. 

Bulk glassware should not occupy important sink space if prolonged soaking 

is required. Special cleaning powders such as Pyroneg or Bio-Ad (2g per L of warm 

water) should clean most glassware overnight and can be re-used for up to a week.  

Remove labels from bottles before soaking if possible. Adhesive labels can be 

scraped off with a safe single sided razor blade or special scraper and any sticky 

residue from the glue dissolved by rubbing with paper towel or cloth soaked in 

Eucalyptus oil if available, otherwise Turps or Kerosene.  

After soaking wash with hot water, several small rinsings are better than one 

or two large rinsings. Place on a drainage rack (or in a warm room) to dry. The 

outside of the glassware will be reasonably clean and unspotted if this procedure is 

used. If not it may be necessary to dry the outside with paper towel but do not use this 

on the inside as lint may be left on what should be a completely clean surface. If 

necessary apply a final rinse of the inside of the equipment with purified (distilled or 

deionised) water. This is a necessary procedure with volumetric glassware and storage 

containers. 

Storage bottles such as Winchesters (2.5L screw cap bottles) can become 

silicosed with use and age. Silicosis is detected by an etching of the glass surface 

usually due to alkali attack and may have loose glass silicate scale and patches with 

„opalescent‟ appearance. The loose scale can be removed by swishing gravel and 

water around in the closed bottle. If there is no loose scale the appearance is only 

cosmetic and not of particular concern for general reagent storage. However with 

Volumetric and Organic glassware it could mean the calibration is no longer accurate 

or that the equipment is potentially at risk from breakage particularly in processes 

requiring heat. In these circumstances replace the item. 

Beakers used for oil baths with paraffin or vegetable oil are particularly 

difficult to clean and are probably best reserved specifically for continued use as an 

oil bath. If needing to be cleaned, remove as much oil as possible with paper towel, 

rinse with a solvent such as Eucalyptus oil and then remove this with Acetone 

following safety procedures and use of a fumehood. If necessary finally soak in 

pyroneg and/or wash with hot water and detergent. 

 

Analytical glassware 

 If cleaned with pyroneg or detergent as in the above procedure it may require 

an acid rinse with dilute nitric acid (up to 1M) to remove alkali phosphate. After 

rinsing several times with water apply a final rinse with purified (distilled or de-

ionised) water. Analytical and volumetric glassware has to be especially clean (termed 

„chemically clean‟) and if droplets of water remain after rinsing instead of a uniform 

unbroken film, then special treatment with Decon 90 will be required.  

Volumetric glassware that has been rinsed with purified water is normally left 

wet on the inside and would never be put in an air oven or warm room to dry and this 

is more so when the equipment is calibrated. Burettes are best stored full with distilled 

water and corked. 

0.1M Tetrasodium salt of EDTA is an excellent means for dissolving many 

caked precipitates in crucibles. 

Calcified and ferrous deposits and sludge are removed from stills with 5% 

Hydrochloric acid. 
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Biological glassware 
 Can be cleaned by the general procedure described above with a pyroneg soak 

in a tote tub except in special circumstances:- 

 1 If contaminated with living material, body fluids and quarantine substances 

it must be sterilised before the general cleaning procedure. This can be done by 

autoclaving if available (and the steriliser will have special instructions on its use), 

otherwise a pressure cooker will suffice and should be set to 121°C or “cook” for 20 

minutes. Large quantities require longer. Ensure the basket containing the glassware 

is labelled and that autoclave tape has been removed from the glassware first as it is 

near impossible to remove once cooked. 

 Some material such as blood and urine can be treated with hypochlorite 

solution. This is normally available as a 10-13% strength stock solution and 10% 

dilutions (100ml per L) equivalent to 1% free chlorine can be made from and stored in 

a dark glass Winchester (2.5L bottle). This solution will store indefinitely in this 

closed screw capped container and the smell of chlorine or lack of will determine 

when working solutions are spent. Always discard used hypochlorite. Hypochlorite 

stock solution can also be prepared by suspending fresh bleach powder in water 

(10g/100ml.) and standing for 24 hours. Once sterilised the glassware is cleaned by 

soaking in pyroneg as above. 

 2 Special glassware and sintered crucibles that contain protein build-up are 

treated by soaking overnight in 1% Pepsin solution. 
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Organic glassware 

 Is best cleaned immediately after use when knowledge of the remaining 

chemical and hence its solubility is known. If this is not known, then there is a variety 

of procedures that can be tried. A careful smell of the apparatus may give a clue as to 

whether it might require a solvent or simply hot water and detergent. Generally with 

unknown organic chemicals a solvent would generally be tried first particularly if it  

has a spirit or oily type odour, but nothing is certain except perhaps some experience 

in knowing the chemicals by their smell. Methylated spirits (commercial denatured 

ethanol) is a good first choice for unknowns, but if the substance is strongly non-polar 

(not miscible with water) then this step might be passed in favour of a non-polar 

solvent. The choices are not good and fumehood use and all the safety procedures 

relating to flammability, waste collection, protective glasses and clothing must be 

followed. Trades solvents such as Turps or Kerosene could be tried, or the best and 

more environmentally friendly and excellent solvent is Eucalyptus oil. Otherwise and 

as a last resort Acetone might need to be used. Make every effort to obtain Eucalyptus 

oil if possible. Once past this step a rinsing with Acetone (which has the advantage of 

mixing with both non-polar and polar substances and hence water) might be necessary 

before a final rinse with water. Acetone is also hazardous by inhalation, skin 

absorption and removal of natural oils and fatty substances from your hands as well as 

flammability. A final clean with detergent and hot water or even a soak in pyroneg 

might be a necessary final step. 

Other Organics are soluble in acids such as Hydrochloric (1M) or in the case 

of Phenols and some Organic acids Sodium hydroxide from 1M or 4 to 10%. Sodium 

hydroxide must be completely rinsed from glassware with copious amounts of water 

(but in many small rinsings) or perhaps neutralised in the process with a rinse of 

dilute Hydrochloric acid. It is extremely important in the case of Quickfit type 

glassware with ground joint connections that the Sodium hydroxide is immediately 

neutralised and rinsed from the vessel as it will quickly attack and cause glass joints 

to seize. 

  Charred carbon deposits can be difficult to remove particularly if in an 

inaccessible area for scrubbing with gauze or steel wool. If it is absolutely essential to 

remove the carbon deposit a final resort is to treat it with solid Magnesium nitrate. 

Carefully heat the glassware containing this Magnesium salt over a Bunsen burner in 

a fumehood. At first the salt will dissolve in its own water of crystallisation and then 

with further and strong heating will release steam and then break down into a flux 

with the elimination of copious amounts of brown Nitrogen dioxide gas. This oxidises 

the Carbon to Carbon dioxide and any other residue is taken up in the Magnesium salt 

flux. Set aside to cool, as the glass is extremely hot. When at room temperature add 

dilute Hydrochloric and warm to dissolve the solid flux. Rinse out with water. 

 Organic flasks that have been silicosed with use and age are subject to 

breakage risks when heated and should be discarded. 
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9:  Starch Solution 
Place 1cm of starch on the end of a spatula, or up to a level teaspoon. For 

those who require more accuracy weigh 2.5gm for a 1% solution. Bring 250ml water 

to the boil. Suspend the starch in a half a test tube of cold water (a boiling tube a 

quarter full is better), pour and rinse into the boiling water. Allow to come back to the 

boil, for no longer than one minute and cool immediately in cold running water (see 

diagram below) or in an ice-bath. The solution may only keep a few days at room 

temperature, but will last several months or more in a refrigerator. 

 

 
10: Cutting glass tubing and rod. 

 

A triangular file can be used for scoring glass in preparation for cutting. Serrata have 

now manufactured a very good glass cutting knife based on the old and excellent 

Griffin & George model. The cheap alternatives are not really a good option and the 

V shaped type with the little wheel can be dangerous with the tubing imploding under 

pressure. 

 

1. Lengths of no less than 8cm from the end and up to 12mm. dia. 

Place the glass tubing at right angles over the edge of a bench. Press the glass knife 

firmly (but not with extreme pressure) over the section of glass to be cut. This should 

be positioned over the bench with the other hand grasping the tubing just clear of the 

edge of the bench. Rotate the glass tubing about one third around so as to score a 

„scratch‟ ensuring it is straight and at right angles to the tube (Do not saw). It is only 

necessary to make a scratch about one third of the way round the tubing.  Glass tubing 

up to 12mm dia. can be „broken by hand‟. To do this wrap the tubing with cloth either 

side of the scratch. Lick you finger and touch this on the scratch and grasp the tubing 

thumbs end-on meeting at the scratch, break the glass with a „half pull half snap‟ 

outwards action breaking in the direction away from the score.  
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2. Lengths shorter than 8cm and/or larger diameter tubing are broken by „hot 

spotting‟. This technique is performed by using a glass splint drawn out from a glass 

rod. Cut the splint in a flame and heat the end white hot making a fine bead which is 

quickly placed on the scratch which has first been moistened with a wet finger tip. 

The glass should crack along the scratch and can then be broken by hand as described 

above. Use Pyrex glass splints and an oxy flame for cutting Pyrex tubing, and soda 

glass splints and a Bunsen flame for cutting soda glass tubing.   

 
 

3 Fine rod, splints and capillaries such as melting point tubes can be cut by 

drawing the glass knife across the surface in one quick single action and then 

„snapping‟ the rod or splint in half.  
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11: Glass test loops  
(E.g. limewater test for CO2) 

See illustration. 
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12:  Making U bends 
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13: Agar Gel Salt Bridges 

 

Make glass U tubes to the required dimensions. Place a short piece of rubber tubing 

(about a cm) over the ends of the U tube.  

Suspend 1g agar powder & 4g Potassium chloride in 100ml of water and bring 

to the boil, stirring continuously until the agar dissolves. It should go clear without 

any suspended globules, boil with stirring until this happens. Sometimes the required 

temperature and boiling is assisted by „lagging‟ the beaker with paper towel. I.e. wrap 

a piece of paper towel around the beaker and fix with sticky tape. If doing this use a 

hot plate, not a burner and make sure the paper is a few millimetres clear of the heat 

source.  

Alternatively use a microwave with 100ml in a 250ml conical flask sitting in a 

glass petri dish. Zap at short intervals, say 30 seconds, then in 10 sec. intervals. Have 

the finger on the stop button for the moment it starts to rise. Use hot fingers and 

carefully swirl and check to see it is totally clear (no fine globules of agar). Repeat 

procedure if necessary. 

Stand the U tube vertically in a small beaker or container, or clamp to a retort 

stand. Using a suitable small funnel with a slither of paper towel to unlock the air trap, 

pour the agar gel into the U tube until part way up the rubber tube ends. Leave to cool 

and set overnight. Cut the rubber tubing off flush with the ends of the glass U tube, 

and slit the side to completely remove the remaining rubber. The salt bridge is ready 

to use. When not in use seal the ends with rubber teats or gladwrap and tape, 

otherwise the gel will dry and shrink. 

 

14: Setting Up a Kipp’s Apparatus 

Make sure the large ground joint under the top bowl has been lubricated with 

Vaseline before putting the apparatus together. Also it is essential the glass stopper is 

likewise lubricated and tightly in position, it is a good idea to tie or wire the stopper 

so it can‟t „pop out‟. Sometimes the stopper of a volumetric flask makes a good 

substitute for the glass stopper. 

 For the production of Carbon Dioxide place large marble chips to about one 

quarter level in the centre bowl via the gas outlet connection. i.e. remove the stopcock 

to do this. The marble chips can easily be slid into the centre bowl using a piece of 

folded glossy magazine paper. Clean the glass joint thoroughly before putting the 

outlet tube and stopcock in place. To add the acid (about 3-4M or 1:2) the gas outlet 

tube, i.e. the stopcock, must be open. Carefully pour the acid into the top bowl and 

continue slowly until the acid has completely filled the bottom bowl and has raised 

about a third of the way into the marble chips in the centre bowl. The effervescence of 

carbon dioxide will occur quite vigorously at this point at which time the stopcock is 

quickly turned off. The pressure from the gas will force the acid back into the bottom 

and top bowl and the reaction will stop. The Kipp‟s Apparatus is then ready for use. 

When the reaction starts to slow as the acid is used up, it can be regenerated by adding 

a small amount, (say 50 ml or so) of concentrated Hydrochloric acid to the top bowl. 

Do not regenerate with the more dilute 4M acid as this will add too much volume and 

risk having the top bowl overflow when the gas is turned off. If required, more marble 

chips can be added as the levels diminish. 

Cleaning a Kipp’s Apparatus. This is usually only a problem where the 

Kipp‟s is used to produce Hydrogen sulphide gas from Ferrous sulphide pellets and 
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Hydrochloric acid. Quite often an unsightly deposit of sulphur and iron stains build up 

as an incrustation of the lower and middle bowl. Wash free of any acid and take it 

outside to a tap. Place some gravel and water in the bowl, stopper the outlets and swirl 

and swish around in all directions. Flush out the gravel and the apparatus should be 

lovely and clean. 

 

 

 
To remove acid fumes from the Carbon dioxide feed the gas through a 

Dreschel Bottle as shown below. 
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15: Bunsen burner maintenance    (the bane of every junior school lab. technician) 

Bunsen burners are frequently „bunged‟ up, generally due to intentional foul 

play by students, sloppy practical technique and poorly designed experiments. One of 

the greatest contributing practicals to putting a whole class set of burners out of action 

is the „flaming sugar‟ practical. This is best carried out as a demonstration by the 

teacher or laboratory technician. The other practice which is likely to mess up burners 

is any experiment to do with candles and tapers.  

If a burner is not working properly it could be from a number of factors:- 

1. If the gas has not been in use over a period of time, e.g. summer vacation, 

there may be air in the gas line and it can take 5-10 minutes to bleed out. So you have 

to put up with the burners flickering or blowing out for a short period of time. Also 

check the gas tap has not been blocked with chalk, plasticine, matches, chewing gum, 

pipe cleaners, paper etc. 

2. Unscrew the Bunsen barrel and view end on against the light. It may be 

blocked with matches, wax, treacle from „flaming sugar‟, paper, plasticine etc. Simply 

remove with forceps, probe or spatula. 

3. Air ring is seized; again wax or caramel from flaming sugar or a dried salt 

solution can cause this to jam. Washing with hot water will remove sugars and salt. If 

still jammed or wax is evident, heat the air ring section over the tip of a Bunsen flame, 

rotating in the process. Try to do this long enough to heat the outer ring and short 

enough that the barrel is cooler, and twist using pliers and/or multigrips. This may be 

sufficient to free up, but a few drops of eucalyptus oil worked between the ring and 

barrel with further twisting may do the trick. CRC is also successful for this purpose. 

4. The pinhole orifice (gas jet) at the base of the burner may be blocked. Free a 

bristle from a brush or use a fine insect mounting pin or fine rigid wire. Be careful not 

to accidentally enlarge the hole while cleaning, try and select wire of a slightly 

smaller diameter than the orifice. It may be necessary to file across the tip of the 

orifice. You can light this to check it is working before putting the barrel back in 

place. 

5. Regularly check the rubber tubing for split ends or perished condition and 

replace. Rubber gas tubing is better than plastic tubing in terms of pushing on and 

removing from gas taps.  

 

16: Maintenance of burettes (cleaning, including blocked tips). 

 After a burette has been washed with detergent and a brush, or chemically cleaned, 

its clean state of life can be extended by always storing it corked with distilled water. 

If any foreign matter has blocked the tip, this can usually be freed using the bristle 

from a hand brush or a fine wire. 
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17: Seized quickfit and glass joints, stoppers  
(refer also to repair of burettes pg. 28-32) 

Try running sufficient hot water over the outside of the join to expand it slightly, then 

„waggle‟ loose before the inner joint has become warm. If this doesn‟t work try a semi 

micro Bunsen flame with a slightly luminous tip. Revolve the outside join carefully 

above the flame just long enough to expand and then wrap in a cloth and „waggle‟ 

loose. With stoppered bottles a smart downward hit with the wooden end of a spatula 

or screw driver may work. Invert the bottle first so the stopper and neck area is wet. 

If there appears to be chemical deposit inside the join which might be 

observed as fine crystals or incrustation, then try and work a liquid throughout the 

join to wet it and then „waggle‟ loose. The liquid to be selected depends on whether  

you know what the chemical deposit is and whether it is water soluble, or if 

methylated spirits or even eucalyptus oil should be used. CRC is another method that 

could be tried. 

 Generally stubborn seized joints will only work free if the „waggling‟ 

manages to wet the whole joint area. Sometimes resorting back to hot water or the 

semi micro burner will do the final trick. In some cases, if the contents need to be 

retrieved, it may be necessary to cut the neck and stopper or join off. This is done by 

running a scratch around the base of the neck with a glass knife or triangular file and 

„hot spotting‟ or hitting hard with the wooden end of a large spatula or screw driver. 

Do not hot spot or heat the seized joint over a Bunsen if the contents are flammable or 

dangerous. 

18: Weighing and transferring chemicals to make up reagents. For general reagents 

the solution only needs to be approximate. It is quick and convenient to use a folded 

piece of glossy magazine paper on the balance pan and this way the chemical (e.g. 

Sodium hydroxide) can be quickly and easily dispatched. When using this practise, 

perform the transfer beside the balance; don‟t walk across the room with the paper 

and chemical. When only a small amount of chemical is required it can often be 

weighed directly into a tared beaker or a glass weighing scoop. A plastic weighing 

boat is another convenient means of transfer.  Accurate solutions such as for 

volumetric work must be prepared in the traditional manner with a watchglass or 

weighing scoop or weighing bottle on an accurate balance. Do not use glossy paper in 

this situation. 
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19: Flame tests 

I have found flame tests work best if arranged in stations, one salt in a vial per station 

with the peg and nichrome wire, the acid or water in a watch glass (or tiny beaker). 

We used to use conc. HCl in the watch glass, couldn't do that today, but it will still 

work with 2M HCl.  

Step 1 and 3 

Heat the tip of a nichrome wire (held in a clothes peg) in the outer base of a Bunsen 

burner flame (on blue) 

Step 2 and 4 

Dip the tip of the hot wire into dilute HCl (in a watch glass). Repeat step 1 etc. until 

there is no colour from the wire in the Bunsen flame 

Step 5 

Dip the tip of the wire in the dilute HCl and touch and pick up a fine crystal of sample 

on the tip of the wire.(the acid on the wire should cause a speck of sample to adhere, 

do not put loops in the wire as a speck is all that is needed, not a blob) 

Step 6 

Place the tip of the wire with the sample speck in the outer base of the blue flame and 

the colour of the metal ion should rise right through to the flame tip 

 
20: Smell of Gas in a room?  
Check for the obvious, student foul play, gas taps left on or just partially on. In these 

situations the smell of gas may linger for some time. However if there is a more 

permanent incidence of the slight smell of gas when taps that have not been left on, it 

could be the tap itself is faulty or its seal worn or from a crack. Leaking gas from taps 

can be quickly detected by wiping soap or detergent solution over the end of the 

nozzle and around the tap revolving area. A stream of bubbles will indicate the site of 

the leak. 
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21: Folding filter papers 

 General 

For basic filtration and gravimetric work a filter paper is generally folded into 

quarters and then opened out into a cone to fit inside the funnel. This however has a 

single thickness paper on one half and triple thickness on the other. 

 
Improved   

A better folded paper is described below in which the single layer and triple layer is 

alternated in four sections around the inside of the funnel. After folding, insert the 

paper snugly inside the funnel; moisten with a squirt of distilled water and then „pad‟ 

out the air locks, particularly along the folded seams. Improved method  

 

continued next page 
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 9  

 

 

Procedure 

Fold the filter paper in two (step 1 to 2), then into four (step 3). 

Open back into half then fold the outer corners inwards to centre fold into eighths 

(step 4 & 5). 

Fold the inner middle edges from 5 outwards completing all eighths (step 6). 

Fold inwards over original half fold and then outer edges back over (step 7 and 8) into 

sixteenths. 

Open up and arrange into a cone to fit in the funnel alternating the four section flaps 

between triple and single thickness. Diagram 9 is an end on view into a funnel with 

the filter paper in place with the four single layers alternating between the four triple 

layers. 

 

Fluted 

 

 
 

For rapid filtration in which accuracy is not a concern a fluted paper is used. This has 

many folds (16 or 32) and the procedure can be located on the web, but basically only 

the edge of the folds touch the funnel so that most of the paper sits away from the 

glass and the solution will run through it fairly quickly. It would be used for 

something like removing dirt from a commercial grade copper sulphate solution to be 

used for growing crystals. 

 Follow the Improved method of folding a filter paper as described above up to 

step 8 illustrated. Then commencing on an outside edge fold into half again and 

continue with each fold out and in so that alternating peaks in a concertina or 

accordion bellows style system occurs. This will entail folding opposite to the earlier 

fold in sections. When opened out it will be fluted but there will be two opposite 

panels that are „flat‟. These can be folded in half to make a smaller fluted section. 
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22: Seating glass stoppers in Reagent Bottles 
 

Plastic stoppered bottles have largely replaced the older glass stoppered bottles, 

however they still have some useful application. Plastic stoppers can go brittle and 

even crack over time in reagent bottles used to store concentrated acids and the lighter 

plastic stopper is more prone to „popping off‟ in bottles of concentrated ammonia.  

Also many schools have dozens of glass stoppered reagent bottles stored away in 

cupboards when they could be used if only the stoppers fitted. (Do not store alkalis 

such as Sodium or Potassium Hydroxide in glass stoppered bottles as this will cause 

the stoppers to fuse in the neck of the bottle). 

 

 
Procedure 

1 Select stoppers that are a close fit and don‟t wobble and if anything are slightly 

larger rather than to size. Obtain some emery or carborundum powder or similar valve 

lapping product from an autobarn. The powders used are 400 mesh for normal 

grinding and 600 mesh (flour emery) for fine grinding or if from an autobarn will be 

in a tube in a glycerine paste and marked coarse and fine.  

 

2 Place a small amount of water in the reagent bottle and wet the stopper. Place a 

small amount of carborundum or lapping paste on your finger tip and apply to the 

stopper, Figure 1. 

 

3 Holding the base of the bottle use a rapid swivelling action (180°alternate turns) 

from the wrist and elbow to commence grinding the stopper and at the same time 

move the stopper in and out of the neck periodically so that grooves and spiralling do 

not occur, Figure 2 

 

4 Every now and then invert the bottle quickly while still grinding to thin the paste as 

it thickens when accumulating ground glass, figure 3. The procedure is repeated 

several times. If necessary rinse out the bottle and apply fresh paste.  
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In the final stages the slurry of paste and ground glass is used to fine grind the stopper 

and neck surface. If need be finish the procedure with flour emery (600 mesh) or fine 

paste. A well seated stopper will not wobble and after the bottle and stopper has been 

rinsed clean the stopper can be tested to see if it „spins‟. 

For bottles that are not in use, but in storage waiting use, place a small slither 

of paper in between the neck of the bottle and the stopper. 

 

23: Fixing broken Filter Funnel Stems (only if close to the end of the stem) 

 

1 Depending on whether the break is multi fractured with a possible crack or two, 

score a scratch with a glass cutting knife or triangular file above any cracks as close to 

the end of the stem as possible. Hot spot as described in cutting the glass tubing 

(section 10) so that the damaged section is removed, figure 2. If the end of the funnel 

stem is only lightly chipped it might be possible to skip the cutting procedure and 

move directly to figure 3. 

 
2 In a sink or suitable outside area and if possible using a pumice brick or glazier‟s 

stone with a trickle of water in place from a tap or hose, hold the funnel on an incline 

and grind forward and back with a smooth action, being careful to maintain the same 

angle of incline. The action is similar to sharpening a blade on an oiled stone, fig. 3. 

When complete (figure 4), the end of the funnel stem can be bevelled or chamfered 

slightly by lightly rotating the outside edge on the stone. If a suitable pumice or 

glazier‟s stone is not available an old household brick can be tried. Alternatively a 

round glass plate a couple of centimetres thick can be used with course emery powder 

or lapping paste placed in the centre. Emery powder will require the addition of a few 

drops of water during the procedure and must be wet or „slurried‟ to commence. 
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24: Repairs to burettes (and pipettes) 
1 Old burettes with glass stopcocks can have stopcocks seated by lapping in with 

emery paste in a similar manner to that described in seating glass stoppers in reagent 

bottles section. The stopcock to be ground in should be slightly larger and its hole not 

quite centre with the burette bore. Coarse grind to commence and then finally smooth 

grind with flour emery (600 mesh) or fine lapping paste until the hole in the stopcock 

is just centre with the burette bore. Wash, clean and dry the stopcock and socket with 

paper towel and lubricate lightly with Vaseline or special stopcock grease. Be careful 

not to apply too much or the nozzle will block. Generally apply a small smear of 

grease to one point only either side and clear of the stopcock hole. Insert the stopcock 

and rotate to evenly distribute the lubricant. 

 

2 Blocked nozzles, use a coarse hair from an old fashioned hand brush and shovel to 

move and free the substance. Alternatively find a suitable piece of fine wire. 

 

3 A good burette and pipette should drain at a reasonable rate. If too fast, the tip 

needs to be closed a little by carefully „fire polishing‟ as in figure 1. To do this rotate 

the equipment smoothly and quickly „touch‟ inside the top outer edge of a blue 

Bunsen burner flame leaving long enough to melt slightly. You may need to learn and 

judge the amount of time required to do this and can remove and view the tip and 

repeat if necessary. If the burette or pipette delivers too slowly the orifice must be 

widened slightly. This is done on a glass plate (you could try a gas jar lid on the 

etched side) with a slurry of emery powder with a drop or two of water, or with 

lapping paste. Hold the burette or pipette vertically and press and rotate the tip in the 

emery paste in the centre of the glass plate. Repeat until the required orifice opening 

is right  (figure 2) and if necessary chamfer or bevel the tip by holding on an incline 

and rotating on the glass plate and emery (figure 3). A 50ml burette should deliver 

between 1 minute 40 seconds and 2 minutes 45 seconds. A 10ml pipette should 

deliver between 15 and 25 seconds, a 20ml pipette between 20 and 35 seconds. 
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4 Broken burette top.  

It may be possible to chip away the jagged edges using a wire (gauze) mat (refer to 

Dale Carroll‟s „A Touch of Glass‟) but the burette top must result in being level and 

even. If necessary (particularly if there is also a vertical crack) the end might have to 

be cut off using a glass cutting knife or triangular file and „hot spotting‟ (figure 2). 

See „cutting glass tube‟ section 10.  Once the broken or jagged end has been removed 

it is necessary to „fire polish‟ it so that it is no longer sharp (figure 3). This is done by 

smoothly rotating the burette while holding on an incline and carefully and gradually 

introducing the cut edge into the top side of a blue Bunsen burner flame. If this is 

done too hastily the end may fracture and break away. Once the end has been pre-

warmed and is hot continue rotating in the flame until the required smooth edge has 

been formed. If requiring to „flange‟ the end of the burette the corner of the wide end 

of a spatula can be used, but a proper triangular flanging iron will give an easier and 

better result. The spatula or flanging iron should be heated first and touched on a 

piece of paraffin wax. After fire polishing, continue heating just long enough so that 

the end has become soft but not closed in. Quickly plunge the flanging iron straight on 

and into the top of the burette while rotating both (figure 4). View the flange end on 

and straighten if required by pressing the side of the flanging iron against any bulge. 

Return the end of the burette into the Bunsen flame while rotating and lightly melt 

back into shape. Turn the Bunsen flame onto luminous (yellow) and keep rotating the 

end of the burette in this flame for a moment or two to anneal it. Formation of black 

soot indicates annealing and the burette is then set aside to cool. 

 
5 Device for removing jammed glass stopcocks in burettes and separating 

funnels. 
 

This handy piece of homemade apparatus from very dense wood such as „Blackwood‟ 

or „Jarrah‟ was held by the old School of Mines Bendigo. It continued to be used right 

up to the Institution‟s days as Bendigo College of Advanced Education at Flora Hill.  

The apparatus finally broke with age. It was only used as a last resort, hot water being 

first tried to see if the stopcock could be freed up. 

 

The first sketch is from memory of the original model and shows three different 

socket sizes (counter sunk annular rings) to house the rim of a larger separating 

funnel, a smaller burette or semi micro burette or small sep. funnel, depending on 
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size. The block with the tap-head or handle of the stopcock sits in the cutaway slot 

with the rim firmly seated in the annular countersunk section, and placed in a vice. If 

the jaws of the vice are bare metal (no wooden lining) then a piece of plywood sheet 

or similar is placed between the jaw and the narrow end of the stopcock. The vice is 

closed in the normal manner by winding in the handle until the jaw touches the 

narrow end of the stopcock. Slack is taken up and the set up is double checked to 

make sure the burette and stopcock is „square on‟. The pressure is then applied by 

further winding in the handle until the stopcock bolts free with a fairly loud bang and 

is caught in the bottom of the slot in the wooden block. The stopcock can be „re-

seated‟ in the burette or sep. funnel socket if necessary by fine grinding with emery 

paste and water. See section xx. If a standard interchangeable size stopcock and 

socket joint such as in Quickfit, then only use a light polish with „flour emery‟ (600 

mesh). 

After the original block broke a single hole model for burettes only was made. 

These seemed to have the greatest incidence of „seizing‟. Since then of course burettes 

and funnels with Teflon taps have taken over and the stopcocks no longer jam. 

However at the Labcon Conference in 2008 there were still many of the smaller 

schools compelled to use older equipment with glass stopcocks and the question was 

raised „how do we un-stick them?‟ So here it is. 

 

Despite being a rather nerve racking experience which I never got used to, I don‟t 

recall the apparatus failing or breaking any burettes. However caution should be noted 

that you need an eye for detecting stopcocks that are seized due to a fusion caused by 

alkalis such as caustic soda. In this case discard the use as a burette, cut the stopcock 

off and use the remainder for a chromatography column with a rubber tube on the end 

and a screw clamp or pinch cock. 

                                                                          

 

            
 

 

Fig 1 (not to scale) shows the original

 model block with a choice of three sizes depending on the glassware and stopcock 

size. It is made by drilling a suitable size hole roughly through the centre of the block 

then sawing in two lines to this hole and cutting out the slot. The width of the slot is 

dependent on the thickness of the head of the stopcock tap and the depth needs to be 

sufficient for the stopcock to „pop‟ free but not so long that it would fall out on the 

floor. The larger annular ring diameter must be such the outer rim of stopcock socket 

seats squarely inside and the smaller inside ring just large enough the wider end of the 

stopcock can „shoot‟ through to be caught in the slot. 
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Fig 2 shows the simpler model for a standard burette. 

 
 

 
 Fig 3 depicts the manner in which the burette would be aligned in the vice but 

it was too difficult to draw it within the block in the vice (see fig. 4 & 5) 

 Fig 4 shows the seating of the burette and 

stopcock in the block in the vice from an end on view 

Fig 5 shows the same set up from the top looking down. 
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Fig 6 shows the dimensions of the block side on, Fig 7 turned over for a view 

from the top.  

Fig 8 is Fig 5 turned end on and then over for a top view in Fig 9. 
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25: Transferring reagents from stoppered bottles. 

Stoppered reagent bottles have the advantage over screw cap bottles in that a 

portion of its solution can be transferred in one complete action and at the same time 

replacing the stopper. This is not easily possible with screw cap bottles and invariably 

the bottle is left open with the cap on the bench. Also the stoppered bottles tend to be 

more squat then the screw cap bottles and therefore less likely to be knocked over. 

 

The procedure. 

 

1 Always pick up a reagent bottle with your hand over the label. That way the pouring 

direction will be opposite side and will not dribble over the label in the event of a 

mishap. 

2 Remove the stopper by clasping with the little finger of the other hand. 

3 With the free hand a test tube or receptacle can be picked up whilst still grasping the 

stopper and the reagent carefully transferred. 

4 The reagent bottle can then be immediately stoppered and put back in place with the 

test tube or receptacle remaining with the other hand. A free hand is now available to 

continue with the testing or procedure. 
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26: Ever seen the expression „an RG of sample’ and wondered what it meant? RG 

stands for size of a rice grain. Match-head size is another similar sample unit. OS 

means original sample. 

 

27: Melting points. Press the open end of the capillary (melting point tube) on the 

sample, sufficient to pick up a pin head or two in size. If having difficulty in tapping 

the sample to the bottom of the tube hold a piece of long glass tubing vertical from the 

floor to about shoulder length and drop the capillary (open end up) down the tube. As 

it bounces the sample will be rammed neatly into the bottom of the capillary. 

 

28: A Mortar and Pestle (pronounced pessle) is used to finely grind substances and 

or to mix samples. Do not use the pestle as a hammer. Only place small amounts of 

solid in the mortar at time, up to a quarter depth perhaps. Holding the pestle firmly 

move it from the side of the mortar downwards through the substance to the bottom 

and from various points around the mortar. This will break course lumps into smaller 

size. Then with firm pressure rotate the pestle around the outer edge of the substance 

gradually spiralling into the centre. Repeat the process and alternating with the first 

procedure until the desired mix and or fineness of powder is achieved. If the powder 

„cakes‟ it may be necessary to break it up with a spatula in between using the pessle. 

Porcelain mortar and pestles are the best for general use in schools although 

sometimes the only choice from suppliers is those made of glass. For high quality 

analytical procedures an Agate mortar and pestle is used.  

„Triturating‟ is the use of a mortar and pestle to grind a substance into 

solution with a solvent. E.g. the preparation of Bromophenol Blue indicator by 

grinding 1g with 15ml. of 0.1M NaOH and then transferring with rinsings of water to 

a beaker and making up to 1L with distilled water. Triturating is also a good way of 

making up Iodine solution, especially if you don't have time to let it stand and 

dissolve 

A „Dolly‟ (deep cast metal pot form of mortar and long handle pestle) is used 

for crushing and powdering rocks, ores, minerals and alloys. In this the pestle is used 

liked a hammer as well as the procedure outlined for the mortar & pestle above. 

 

29: Fixing faded graduations on measuring cylinders and other graduated 

glassware. 

 With white (or black) permanent paint brush over the graduated area and then 

immediately wipe off with a cloth or paper towel. Fresh white paint should be left in 

the groove of the graduation. For small touch ups white can sometimes be used or 

even a texta colour, but with this a solvent such as Methylated Spirits is required on 

the cloth or paper. 

 

30: Discarding sodium scraps  

Processes such as sodium fusions and demonstrations of reaction of sodium in 

water result in a collection of small off-cuts that would be kept under paraffin oil in a 

little jar. To save accumulation of quantities of waste chips of sodium and the cost of 

chemical collection it can be safely discarded by placing in a small beaker of 

Methylated spirits. The sodium reacts safely and slowly in the Metho, quietly fizzing 

away like an alka seltzer. It is reacting with the small amount of water in the metho as 

well as perhaps the ethanol itself.  
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31. Sealing wire in glass & making platinum or nichrome wires & electrodes 

 

For flame tests (atomic spectra) use Nichrome Wire. For Borax bead and Soda nitre 

tests use Platinum wire. 

 

1./ Heat a suitable piece of soda glass tube near the tip of a blue Bunsen flame and 

rotate smoothly for even heating. Apply a slight inwards pressure to cause the glass to 

bulge a little. Heat further so the bulge „gathers‟ or thickens, just a little. 

  
 

2./ Then while continuing to rotate smoothly (now back and forwards) carefully draw 

the glass tube apart to form a capillary as in a Pasteur pipette tip. 

A Glass sleeve technique. Fuse the sleeve of glass onto the wire rotating evenly. Cut 

the capillary of the glass tube at the appropriate distance; insert the wire and glass 

sleeve and fuse together while rotating. Turn the flame onto luminous (yellow) and 

quickly anneal before removing and setting aside to cool. 

 

 

B Alternatively Glass Bead Technique. Make a glass splint on the end of a solid 

soda glass rod in a similar manner to making a capillary from tubing (above right). 

 

1./ Melt the tip of the splint while touching onto the wire and repeat if necessary until 

there is sufficient to melt into a little glass bead. 
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2./ At the correct diameter cut the capillary close to the glass tubing and insert the 

wire and glass bead and fuse in the tip of the Bunsen flame. Anneal in a luminous 

(yellow) flame and set aside to cool.  

  

Adaptation of above to make a platinum (Hoffman) electrode 

 

 

32: Ice baths: 

Adding some coarse commercial rock salt to crushed ice drops the temperature 

several degrees below zero. 

 

33: Faulty thermometers 

When the spirit capillary has broken into sections try a repair by placing the 

thermometer bulb into a salted ice bath as above (dry ice is better) and drawing the 

red spirit back into the bulb. This sometimes works although many thermometers will 

continue to be faulty. If the degree graduations have become faded, quickly paint 

(white paint or white out) over the column then wipe clean with paper towel.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 38 

34: Electrical leads, alligator clips, banana plugs, soldering. 

The ends of wire to which alligator clips and banana plugs are to be attached should 

be soldered if possible after twisting the strands of wire to wind and bind together. 

The soldering iron must be clean and this should be maintained by quickly brushing   

the hot tip across a damp sponge (wettex) before and after application. If the soldering 

iron tip is badly contaminated it may be necessary to file it clean. When applying 

solder to wire it needs to be a thin coating. This is best achieved by placing the wire 

on the hot soldering iron tip and then touching with solder by pressing from above 

(dia. 1) and allowing it to „run‟ along the area in question. It is not necessary to solder 

single strand wire and bell wire if available is ideal for connecting insulated wire to 

alligator clips and banana plugs. It comes in a dual flex which can be pulled apart to 

make two leads. When connecting the looped end of wire to an alligator clip or 

banana plug make sure the loop is clockwise orientated with the direction of the screw 

so that  it is „drawn into position‟ on tightening (diag. 2) 
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35 Making a hole in the end of a Pyrex tube for Reduction of Copper carbonate 

demonstration 

 
1 Fit a large Pyrex test tube with a one hole stopper and clean (new) piece of 

smooth ended glass tube.  Heat the spot to be „blown‟ with an gas oxy flame 

or air oxy gas flame till a small red to white hot spot forms 

2 Using small gentle puffs blow through the glass tube to form a small bulge out 

of the bottom end of the  test tube 

3 You can „gather‟ or thicken the glass up a little by melting back and carefully 

blowing out again. Cool a little and melt the end of the „bulge‟ flat. 

4 Re-melt the flat end of the bulge quickly and blow out the glass into a thin 

balloon 

5 Carefully shave the balloon off(into a bin) with the side of a wire gauze mat, 

fire polish the rim of the „spout‟ smooth. You can adjust the orifice size a little 

by melting back slightly if needed.  

36 Differentiation and use of soda glass & Pyrex glass 

 

Much of what is said to be 'soda glass' can be  some grade between soda and Pyrex if 

that's possible. The soda is the one to acquire if you need to 'work it' in a Bunsen 
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burner, fire polishing ends, flanging, bending. On the other hand Pyrex is stronger and 

more durable, but really needs oxygen with the gas to work it. You can fire polish it 

over a Bunsen burner, but it's a long slow tedious job. This problem has occurred in 

recent years, in fact I‟ve tried to demonstrate 'hot spotting' to cut glass tubing with a 

splint, and it wouldn't work because of a higher melting point. i.e. tubing and splint 

were not soda. 

 

Once you could tell the difference between the tubing simply by holding it up to the 

light, end on. Soda was a dark greenish colour, Pyrex glowed bright golden, and lead 

glass was blue. The latter still holds, but I've found much glass today is clearer and 

indefinite as to whether soda or Pyrex, but usually the latter. 

 

Another way to tell is to have the porous side of a white tile impregnated with 

Phenolphthalein indicator, allowed to dry. If you wet the surface and rub the end of 

the glass tubing over it, soda glass will release sufficient alkali to turn the tile deep 

pink along the scratches, Pyrex won't. 
 

37: Trivia 

a Remembering the first three periods of the Atomic Table. 

 

Hydrogen                             

            He 

Lies       Beneath                      

Bright   Coloured Nights  Of       Flame      Neon 

Natures Magicians                  All         

Sing        Psalms  So      Clearly    Argon 

King     Califf  Scatters Titles Vainly Crowning Men Fee Coh & Ni   CuZn     Gar   

&  Gee         As         Seven Brothers  Krypton 

Note CuZn is pronounced Cousin, Ni is pronounced Knee. I always knew Ga as Gar, 

but Glenise Moors says it‟s Gay, but I thought that wouldn‟t be so kosher with the 

different connotation today, so I‟ve stayed with my saying. 

This mnemonic was taught to us in First Year Diploma Chemistry in 1962 as an aid to 

remember the first three periods of the atomic table by our teacher Alec McLelland. 

You had to remember to put Hydrogen in at the start, then it begins for Helium and 

Lithium with „He Lies‟. 

 

b Notice to warn of protection of glassware 

Achtung! 

Das Machine und Equipment is nicht fur 

gefingerpoken und mittengrabben. Ist easy schnappen 

der springenwerk, blowenfusen und poppencorken mit 

spitzensparken. Ist nicht fur gewerken by das 

dummkopfen. Das rubbernecken sightseeren musten 

keepen das cotton pickenen hands in das pockets, 

relaxen und watchen das blinkenlights. 
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38: Laboratory Technician’s equipment. 

A  Personal equipment 

 1. Laboratory Coat (preferably two) 

 2. Safety Glasses (or prescription if required) 

 3. Fully covered and comfortable footwear, sandals are not acceptable. 

4. In the lab coat, a ballpoint pen, permanent texta colour, spatula and a small 

note book. Small scissors and cutter with retractable blade. 

  

B Preparation room equipment 

Hardware  

1.  Long handled broom 

 2.  Short handled brush and dust pan 

 3.  Squeegee 

 4.  Ringer bucket and mop 

 

Laboratory apparatus 

1.  Magnetic Stirrer hot plate & accessories (followers and follower remover). 

Also „hot fingers‟. 

 2.  Top loading balance to two decimal places (junior school) or more accurate     

                 (senior school), up to 300g or so. 

            3.  Kitchen scales to 5Kg or top loader to 5Kg 

            4.  Range of 5L, 3L, 2L, 1L, 500ml, 250ml & 100ml beakers in both glass and      

               plastic 

            5.  Proper tungsten steel glass knife 

            6.  Bunsen burner, tripod, gauze mat with ceramic centre, ceramic bench mat. 

7.  Glass working bench with torch, oxygen cylinder etc. to make stirring rods, 

glass tubing connectors, right angle bends and U tubes. 

8.  Titration set up including 50ml burette, 20ml and/or 10ml pipette, pipette 

filler, weighing boats and standard flasks of various sizes, a good wash bottle, 

250 and 500ml Erlenmeyer‟s (conical flasks) and 250ml conical beakers. 

9.  Selection of tools including screw driver set, hammer, pliers, wire cutter 

and stripper, fine soldering iron and solder, if possible a vice attached to a 

work bench. Electrical drill and drill set, or hand drill and drill set. 

10.  Adequate work desk, computer and desk, telephone, desk diary, 

preparation request forms and deposit area (filing tray) for teachers‟ practical 

requests.  

11.  Selection of day to day reagents may be an advantage, methylated spirits, 

two or three acids and bases. 

12.  Well set up area with a tote tub for pyroneg soaking, double sinks, drying 

space and racks. 

            13.  Platform trolley adjustable to bench height as well as a stair trolley. 

14.  Filing Cabinet or bookshelves for storing MSDSs, Practical notes and 

Experiments 

Good set of reference books including:- 

LTAV Chemistry Reference Manual and CD: $27.50 (incl. GST)**. A 

comprehensive guide for the beginning and experienced lab technician in all aspects 

of the chemistry laboratory. 

LTAV Biology Reference Manual: $16.50 (incl. GST)**. This handbook contains 

information on biological techniques, reagents, stains and culture media commonly 
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used in secondary schools.  

LTAV Physics: NEW MANUAL COMING EARLY 2010 
The Laboratory  - A Science Reference & Preparation Manual B. Dungey from 

Southern Biological Services. 

The Merck Index (an Encyclopaedia of Chemicals, Drugs and Biologicals) Also 

includes an Appendix of Chemical Abstract Service Registry Numbers (CAS) 

Basic Physics – Martin & Connor. Vol 1 Heat & Mechanics, Vol 2 Electricity, Vol 3 

Light and Sound 

Handbook of Chemistry & Physics CRC (The Chemical Rubber Company). The older 

editions up to 1959 had a useful section on Chemical Reagents and Solutions and a 

„Laboratory Arts & Recipes‟ section. 

A Textbook of Pure & Applied Chemistry – Garside & Phillips (Pitman & Sons) 

Textbook of Quantitative Inorganic Analysis – Koltoff & Sandell 

Old Chemical and Science Equipment Catalogues such as Selby‟s and Griffin & 

George are worth keeping or locating as a source of identification of apparatus. 

A Text Book of Qualitative Chemical Analysis Including Semi-micro Qualitative 

Analysis. Vogel Arthur 

Systematic Qualitative Organic Analysis H. Middleton (Edward Arnold & Co) 

A Text-book of Quantitative Inorganic Analysis including elementary instrumental 

analysis 3
rd

 ed. Longman 1961 Arthur Vogel 

Elementary Practical Organic Chemistry Longman 1958 Arthur Vogel 

Hackh‟s Chemical Dictionary 4
th

 ed. McGraw-Hill Book Company 1969 Julius Grant: 

 

Manufacture of a sturdy practical Burette Stand. 

 

This stand was invented by former Chemistry Staff at the old Bendigo School of 

Mines and used right up until BCAE and early LaTrobe University (Bendigo) days. It 

has the advantage the burette is held firmly in a vertical fashion and easily removed. 

Position of the burette can quickly be adjusted if the titration meniscus happens to rest 

out of sight because of the washer (rarely happens). Also the burettes can be stored on 

the same stand  and then corked with distilled water to keep them clean. There is a 

block of wood at the back of the stand with two holes drilled which will house a 

10mL and a 20mL pipette. The upper surface of the base of the stand is painted white 

which means a white tile is not necessary for titrations. 

 

The original dimensions of the stand would be imperial, so the metric equivalents are 

in fractions, but obviously these could be rounded off. The important factor would be 

to check the diameter of the burette to ascertain the size of hole to bore in the 

neoprene washer. Rubber or neoprene Acorn Washers were originally used and fit in 

the burette stand perfectly, but as an old car part, are probably no longer available or 

expensive from Rare Spares. However they are still worth a try to locate. The 

alternative is to buy a pad of neoprene and have the washers punched out, or use a 

large cork borer, and then a smaller cork borer for the internal hole to snugly fit onto 

the burette. 

 

The rest of the stand could be stained or painted in school colours, but the upper 

surface of the base should be white. 
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