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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 std 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 tubinghéheork

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. Pl ace the stopper or bung wide a@nd down
ply or masonite so as to protect the bench or table.

C. | f the cork borer doesndédt have a oO6winged
which is inserted through the top end of the borer. It is best to place a handkerchief or
piece of cloth over thisnd 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 &thylated 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 itme 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 drilleticaly 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 theggper 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 siddjlsholding the tubing close to the stopper.



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 sharpenthamfered 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.
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evelling and sharpening a blunt cork borer

removing the stopper core from the borer.

B Removing broken glass tubing from rubber stoppers and bEnfew the
procedure outlined otihe diagram.

Removing broken glass tubing from a stopper or bung.

\
glass knife )

[chnch edge
Step 1

Place the stopper end on the edge of a bench. |
Press firmly with a glass knife or file edge and rotate (

cork borer

glass tubing being bored out

the stopper to run a scratch round the tubing about 1/3 round.

Step 2
Hot spot the scratch with a glass splint and white hot bead.
I necessary cover the stopper and broken end with cloth and

sheet of plywood or masonite
= ——
break (snap) by hand. Repeat with other end of tube. ’

Step 3
Place the stopper or bung wide end down on a board on the bench.
Drill out the tube with a slightly larger dia. cork borer which has
been wet with methylated spirits.

hot spotting to break the glass
tube flush with the stopper




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 sitbe 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 plastiariglonto 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 béwa.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(badesmay
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 pickipghot 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 availabkegle.g. Serratta

gloves hot hand holder 1069010

5: Marking crucibles

Write initials or numbers on the crucibAgth dilute Ferric chloride (5% in water or
alcoho) using a pen andim toothpick or a fine paint brush. Gentlyarm ttre crucible

over aBunsen 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 aretching ink which can bemadein a fumehoodMix
a paste from-

Bariumsulphate 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 5% Sodium fluoride may be added...
It is absolutely essential to make and use the pasttimehoods a slow release of
Hydrofluoric acidis the active etching ingredient.
Coloured codingand numbering can be achiewsiih 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)




7: Labelling
A. Labelling reagenbottles Computer labels are a convenient option togdl 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 helposition 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 not bleed if water or solutions penetrate
beneath the contact then hamdtten labels can mada 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 fumehby carefully thinning &reshmix of

long set aralditéepoxy resinwith chloroform and brushing on and leaving overnight

to set.Somepen writingand computer labels may sméahis lacquer is applied, so

the Indian ink or pencil sometimes remains biest 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: weer the label and contact covering.
Extend the wax a few millimetres proud of the label edge.

B. Solutions and reagentsan be labelled in the above manner or with just a-sinck

hand written label if a temporary itetimat will be discardedimmediately after use
Standardised solutions and those that might deteriorate should always have a second
small label (stickon okay) which is initialled and dated. It is not necessary to initial

and date standard reagents such as acids, bases and indicatorsh&uioal

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 solidandbr concentratedhemicals but diluted solutions from

these do nahecessarilyequire class stickers unless in a situation where it is still
considered toxic or corrosive eteor example a class 5 chemical would no longer be
class 5 in a dilute agueous 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 tub&scleaning scientific glassware

These @aning Techniques are provided for Laboratory Technician convenience,
they are not general laboratory procedures fordemt useSome of the reagents
mentioned such as Aqua Regia and Alcoholic Potassium Hydroxide are extremely
corrosive and dangerouRemember 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 wassé®uld be neutralised and stored for
collection.

Devel oping an o6eyed f or excamassstn secon.
in quick remedies, but try cold and then hot water first, perhaps with a drop of
detergent and if necessary a bottle brush or pieckastipgauzeUnknown inorganic
residues cabe tested in steps with diluteytrochloric acid through to more
concentrated solutionSometimes it is better to useétiit acid dilutions as most
resulting nitrates will be soluble in comparison to some adsor sulphates from
their respective acids. Other white residues could be from organics sucmadbke



recrystallisation of Apirin prac Remove this with Methylated Spirits. Note,
Methylated spirits is an ethanol based solvent; metharsiinply theimpurity to
about 5%If there is a phenolic type odour try dilute Sodium hydroxiderustation
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 equipmeresidues

A. One of the more common residues is a white almost powdery looking
incrustation ofCalcium carbonatéhat can be deposited frdimewater Dilute
Hydrochloric will remove it instantly, up to 1 or 2M is a good strength.

B. Stains fronrusty nailsor steel woolnd from Ferrous anféerric saltsare
a particularly stubborn residue to remolidreshly deposited and still wet,
Hydrochloric, Acetic or Citric acids from dilute to concentrate may work.
Orthophosphoric acids the bestecommendé means of removing iron staindsea
concentration of at least 1M and it may require standing overnight.

Another and finatesort is Stannous chloride solution which can be kept fresh
provided granules of Tin are kept in the bottom of the reagent botlleeplenished
before they completely disappeaf0g SnCl.2H,0 dissolved irB50mLconc. HCI.
Dilute to 1L with water and store over granulafed. Solution stable while over tin.
This reagent will completely remove iron stains by reducing from thie fate to
soluble ferrous ions. It is not instantaneous and may require several minutes.

C. If the stain isManganese dioxidEom permanganateotutions then dilute
Ferrous sulphate in dilute Sulphugcid will reduce and remove theposit instanyl.
Sodium metabisulphite solution is another method that wéiid 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 MimStantly,

D. lodine staincan be remved with10% Sodium thiosulphate solution.
E. Black carbon residueasnd other material e.g. in crucibles.

You should not go to @gnded trouble with crucibles, clean with steel wool or
throw out and replace. Stainsoncru bl es dondét ,butfaeoscerar i | vy
0.1M EDTA (Tetrasodium salt) can be effective in dissolving some residues.

Carbon deposits valuable glassware can be removed with Magnesium nitrate
crystals by carefully heating in a fumehood. The Magnesium nitrate will at first
dissdve 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 dide@leng
Magnesium carbonateehind Allow the flux to solidify andcoolto room temperature

and therdissolve in dilute Hydrochloric acid, warming again if necessary.

F. Black depositérom Silvernitrate
Silver residues in glasswe can be removed with dilute Nitric acid or Ammonia. If
using Ammonia there is a risk @xplosive fulminatelseing produed, so always
completetheammonia 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 pastgx with plenty of elbow
grease may have a cut and polish effect.

ma t



Others- Mercury and Leadesiduesn glasswarere only likelyto be found
in asenior college or tertiary institution Mercury residues can be dissolved in
Hydrochloric acid and Leaith Acetic acid. Both are dangerous substances due to ease
of skin adsorption into the bloaireamand gloves and lab coat etc. must be worn.
Lead acetate is particularly hazardous because sdliability and quick rate of
adsorption.

G. Organics

If the residues are of another type and thought to be organic, then solvents
such asviethylated Spiritgan be triedEucalyptus oiis particularly gooddr
removing greases, oils, bihen materials and some waxes. The oil can be later
removed with a solvent drot water with strong detergent. Alternatively soak
overnight in a tote tub of pyroneglcoholic Potassium Hydroxide solution is
sometimes used as a last resort in dissolving unknown organic substances. It is
extremely corrosive and safety glasses ardgnal protectie clothing must be worn.

Summary for removing chemical residues from glassware

Common residues and stains
1. Black Silver stainstry dilute Nitric acid first otherwise Ammonia solution, but treat
immediately afterwards with dil. Nitricced and then rinse well with water.
2. Rust (Iron) stain®ilute Orthophosphoric acid issuallyeffective.Otherwise
resort to Stannous chloride solution.
3. MnO, from Permanganate solutio®s1M Ferrous Ammonium Sulphate in dilute
Sulphuric acid providemstant results. Sodium metabisulphite solution is another
option.
5. Metal depositslissolve in dilute Nitric acid, use a fumehood (Nfas if released is
corrosive and toxic)
6. Sodium hydroxidencrusted glassware, a dilute acid such as Sulphurieptsits
of siliceous scale are present, swish with a handful of gravel and water.
7. Limewater incrustation (CaG{Premove with o 2M Hydrochloric acid

Other Inorganic Materials

General Procedur¢o follow until successfulf you think an insoluble dbride 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 aftemigns

7. Sodium hydroxide solution approx. 10%

8. Aqua Regia (3 parts HCI to 1 part HWOExtremely Corrosive and Fumehood
use only. Make Agqua Regia fresh in small amounts each time it is needed and take
great care.

Organic Materials

1. Water (cold then dt)

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



7. Alcoholic Potassium hydroxide solution (make on the spot asreelja pellet or
two of KOH dissolved in a few mls of Methylated i$§si) or 5g in 250ml Ethanol.

Note! Methylated Spirits is predominantly Ethanol with a little water and a small
Methanol impurity no more than 5&6 well asa denaturant such as Fluoreisc

H. CLEANING SCIENTIFIC GLASSWARHKPrepared by Peter Ellis, Susan
Schrieber and Dot Andison, La Trobe Unssiey Bendigo 1995, revised 2009

Safety Aspects

Even with simple cleaning the tasks must be treated as a potential hazard.
Soaking glasswaria 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 mulgcabe 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, buing 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 witlastlard 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 ofolumetricglasswardt 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 hokbé glove could trap chemical between it and
the skin and be worse than not having gloves at all.

Biological glasswareould be contaminated with germs and pathogens and
sterilisation of the equipment before cleaning is a recommended procedure a&s well a
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 bathis 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. Inigst efficient to clean glassware if
possi ble before the contaminants have dri e
of detergent is an excellent means of cleaning quantities of glassware and is water
conservative compared to a dishwashing macloenot 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 ot e 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 vessedpiaaited 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 theste are t
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 k(&g per L of warm
water) should clean most glasswareroyght and can be rased 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 witlpgratowel 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 ofthe 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
necessargpply a final rinse of the inside of the equipment pitinified (distilled or
deionised)wvater. This is a necessary procedure with volumetric glassaradestorage
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

6opal escentd appearance. The | oose scal

water aroundn 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
Volumetricand Organic glassware it could mean the calibration is no longer accurate
or that the equiment is potentially at risk from breakage particularly in processes
requiring heat. In these circumstances reptheéem.

Beakers used for oil baths with paraffin or vegetable oil are particularly
difficult to clean and are probably best reserved sjpadliy 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 negeisally soak in
pyroneg and/or wash with hot water and detergent.

Analytical glassware

If cleaned with pyroneg or detergeagin the above proceduremay 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 er de
ionised) water. Analyticaand volumetriglassware has to be especially clean (termed
6chemically clean6é) and if droplets of
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 egunent 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
cakedprecipitates in crucibles.

Calcified and ferrous deposits and sludge are removed fromvathl$%
Hydrochloric acid.

e C

wat
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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),
ot herwise a pressure cooker will suffice a
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 beetteith hypochlorite
solution. This is normally available as a18% strength stock solution and 10%
dilutions (100ml per L) equivalent to 1% free chlorine can be made from and stored
a dark glass Winchester (2.5ottle). This solution will store irefinitely 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 powdtgrin wa
(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 proteirupudde
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 gpaeatus 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 cerexcept perhaps some experience
in knowing the chemicals by their sméllethylated spirit§commercial denatured
ethanol) is a good first choice for unknowns, but if the substance is strongpolaon
(not miscible with water) then this step might @esged in favour of a ngpolar
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 suchBgrps or Keroseneould betried, or the best and
more environmentally friendly and excellent solveriigalyptus oil Otherwise and
as a last resoAcetonemight need to be used. Make every effort to obainalyptus
oil if possible. Once past this step a rinsing wittetongwhich has the advantage of
mixing with bothnon-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 substancesywamhands 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 Sodnyairoxide 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 importantthre 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 depositsan be difficult to remee 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 8édignesium nitrate
Carefully heat the glassware containing this Magnesaitover a Bunsen burner in
a fumehood. At first the salt will dissolve in its own water of crystallisation and then
with further and strong heativgll release steam and théreak down into a flux
with the elimination of copious amounts of brown Nifeo 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 flRinse 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

Placelcm of starch on the end of a spatolaup to a level teaspooRor
those whaequire more accuracy weigh 2.5gm for a 1% solut@yimg 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 \(sder
diagram below) or in an ieleath The solution may only keep a few days at room
temperature, but will last several months or more in a refrigerator.

An Ice Bath can be a water sa lternative

10: Cutting glass tubing anaod.

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 optioheand t

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
6satchdé ensuring it is straight and at rig
necessary to make a scratch about one third of the way round the tubing. Glass tubing
up to 12mm dia. can be ébroken bythdrandd. T
side of the scratch. Lick you finger and touch this on the scratch and grasp the tubing
thumbsenebn meeti ng at the scratch, break the
outwards action breaking in the direction away from the score.
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2.Lengthss hort er than 8cm and/ or | arger dian

spotting6é. This technique is performed
rod. Cut the splint in a flame and heat the end white hot making a fine bead which is
quickly placed orthe 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 Bsen 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
0snappingd the rod or splint in half.

by



