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Introdu Ct1O

Chemistry Ne,Ts

it

ihe Wflole o ii LOlleti is given Over to article on
testricted Chemjca15, Issued in the Aprj issuH of ‘Educatj0 in

Sciencet (No ‘7) It is the work of the ‘Cter]5 and Processes

Grour and Our :1r ochrane has been Particularly Closely involved In
the Preparatory ro for this article, so that he is well ualifi to
answer any que WhIch may arise from its application

Nany Education utorjtjeS have their om l1s of prohibited and
restrtcted chernjco-

iiiffereflces in these have already led to Some
difficult. e.g practical examiflatlo and could fl the event
of an accident be used to weaken the defence or questj0 the competence
of the Authority ivoived to prepare or implement en adeq safety
P°licy In dra1 g up the following list of recoflendat. the
working Party conned by the Association for Science Education to
examine safety in schoo1s has Sought the VIe5 of many science advisers,
teachers and chemicai SUpplier5 The ?distillation,

of their exper
lence has been usec to prepare what is intended as a guide to good
practice rather thi as a set of hard and fast rules It must be
emphasised that these matterc are Only recoefldat. Each
Education Authorjt ShoUld pnepa its o advice and guida and
is hoped that these recomme at will assist with thj8 task.

The categorj5 of restr tion sugges0 below are based Ofl the
likely experience Qf Pup t a Particular Stage ±fl their schooj
career However it must b. remembered that teachers know best the
Capabilitl of their pupil- and als0 that the science teacher must
be allowed to exercise a certain amount of profession

1 udgern in
choice and Use of materials Thus a teacher with sufficient expertise
who is working in a School With adequ

facilities for safely handling
certain hazardous chemicais

POSSibly even some of those listed below
as being ‘not reco:fl2ended, for scho01 use, Should Perhaps be permitted
to use them for SpCc11 Cases, e.g sixth form project work Clearly
in such a case, hi employer will have to be S2tisfied that such
Substances can be Snfely handled It must be further Pointed out
that teachers have a duty Under the Pealth and Safety at york Act to
Comply with any Snety instructions gi7efl them by their employer and
there may be science teachers in Some areas who find that their
Authority has banned a cert chemical WhIch may have been sho as
SUIthle for restricted Use Ofl the list below In such cases the
teachers have a lea1 duty to follow their employer,5 instruction
having complied wj h such1flstructjo they may then find out why the

may ask to have thc ban 1ifted
chemicai is baec’

- and if they consider the reason inadequate they

The Torking
art has endavoured to balance the educatio81 value

Obtained by U51 particular chemical agajns the risk presented
One course of action to recommend the exclusion from school of Only
a relatively small number of the more hazardou5 Substances hitherto
found in school5 0 nrovioe teachers wits Informatlo relating to the
hazards of the remaining

materials thus enabling them to handle those
materials ±fl a ProfesSiona

1 manner Unless the Use of each chemicai
is visualised it is impossibl for anyone to Place on it a User
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restriction or a use restriction which is valid rstEer Lhan one which

is administratively convenient.

In some cases it has been possible to suggsu aLteratives for

particular uses oi certain chemicals, e.g. methylbenzene can be used

as a suitable alternative to benzene as a solvent. Similarly

benzene (liquid at room temperature) and naphthalene (solid) can be

replaced respectively in char1ge of state experiments by cyclohexane

and the higher alcohols and acids. However to show the properties
of a particular substance there is often no alternative to using the
substance itself and if unfortunately that substance is judged to be

too hazardous then the educational objectives will clearly have to be
sought by other means.

The absence of a chemical from this list cannot be used to imply
anything about it. The list simply covers those chemicals which have
been found in schools, and which present sufficient risk to have been
noted by the Education Authorities and. by members of the Working Party.
As new information relating to hazards comes available it will be
necessary to add. or subtract from the restrictions. For example, a
few years ago it was common to see pupils preparing N—nitrosamines in
open test—tubes. syllabuses do change and this often results in new
materials being used and often in some hitherto well used chemicals
being left unused on shelves.

The labels on the containers of most chemicals recently purchased
will probably carry limited information as to the hazards and the
precautions for handling. Suppliers and manufacturers are willing
to provide information but teachers may wish to have at hand a
reference book. A number of these have been included in the Safety
Bibliography published in September 1979 issue of Education in Science.

Many chemicals present an intrinsic hazard in being toxic, highly
flammable, explosive or corrosives Others are unstable in ;torage
e.g. potassium which forms unstable peroxides on prolonged storage or
react unfavourably with ubiquitous materials such as air, moisture,
wood etc. e.g. chloricVIT) acid. For some substances it is the
experimental method employed and/or their incDmpatibility with other
chemicals which give rise to the hazard e.g. propane—1,2,5,—triol
(glycerol) is not regarded as an intrinsically hazardous substance
but it will react vigorously if mixed with potassium manganate(VII).

The categories of restriction are listed below as 1—7.

1. Chemicals to be excluded from Schools X

These should not be stored nor should they be isolated in
preparation. These are:

(i) a small number which have been prohibited by statutory
instrument including naphthalene-2—amine (2-or beta—naphthylamine),
biphenyl—’-, - ‘—diamine (benzidine), ‘—aminobiphenyl, —nitrobiphenyl
and their salts,

(ii) others which in the opinion of the Iorking Party give rise
to such a degree 0± hazard that their use in schools cannot be
justified.

2, Chemicals not recommended to be normally held or stored N

These pose a :‘.ih degree of risk and most syllabuses will not
require them, but they may be needed for sixth year projects
and options. 2g. analytical procedurcs likely to be used
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in environmental Studies need the use of small amounts of
potassium cyanide as a masking agent It is felt that
exceptions can be made in such special cases provided that —

(i) schools have adeiuate facilities to handle such materials
i.e• secure storage, fume cupboards, ventilation etch and are
equipped for A level or Sixth Year Studies Works

(ii) teachers and Pupils have the appropriate informat±o and
experie•

Employers may insist that teachers seek advice from them
before making such decisions In cases of doubt teachers
Should seek advice from their employers.

3• Chemicals restricted to small quantity for observation or
exhib1t0 onlr

Many wish to store small samples of materials for observation

purposes only These Should be kept securely and it Should
be borne in mind that the forbidden status of such chemicals
makes them more attractive to some Pupils.

• Chemicals resrcted to small uantjtj5 — in storage

It is difficult to give a recommended maximum value for the
amount to be stored Owing to the differences in syllabu and
the courses followed and in the local geography of the school
Some schools are o more than one site and others have labora
tories Which are Widely separated Within the one building.
The dangers involved in transporting commonly used chemicals
would be great than those involved in storing twice the amount
divided between the two Sites

However if it is foUlid that most of the Stock is Consumed in the

exceeded.
course of a year or of a term then that amount Should not be

5. Chemicals restricted to certain users

(a) Teachers On]y T
(b) Senior Pupils i.e Post ‘0’ Grade and post ‘0’ level S
(c) ‘0’ Grade ‘0’ Level or CSE and above (meaning the

last two/three years of these and Similar courses) 0
(d) Years 1 and 2 of secondary schools (11/12 years

Upwards) with Close teacher supervision t

All practical work to be Carried out by pupils should in the
first instance be supervised, in the sense that experimental

details in texts and investig5j0 sheets be checked and if
aecessary modjed to suit the experience of the Pupils and
the facilities available (During the use of Some chemicals
by certain users closer supervjs0 is requjr to these the
Suffix t has been added. For example See bromine element).

A number of chemjcais Which are not reQuired by the syllabuses
of some Examination Boards until after ‘0’ Grade or ‘Q’ Level
are renuired by others at an earlier stage. The designaj0
of user categor\I made on this lIst (i.e 0 or 0 or 8) has been
decided on the basis of the hazards involved and Ofl the likely
experience and ability of Pupils at a particular stage rather
than on the deiiands of Individual Syllabuses

6. Chemicals restrCted to use in special circumstances only F

E.g for Use in fume Cupboards.
Again it will be necessary to exercise discretion e.g it would
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be no less safe to use lead(II) bromide or its solution outside

of a fume cupboard than inside one, but if the salt were molten

in order to electrolyse it then a fume cupboard is required.

Though not ideal many substances can be safely handled in a well

ventilated open laboratory, provided that the scale of operation

is small e.g. up to 5cm3 of propanone. If a larger scale is

used with open vessels then the use of a fume cupboard is
recommended. (F)

7. Chemicals with a short safe shelf—life• L

These should only be purchased in small quantities and
replaced by new stock at regular intervals, preferably not

more than a year in most cases. Date stamping of new stock is

recommended, I1any chemicals are available in several portions

of small quantities e.g. phosphorus(V) oxide can be purchased in

‘. x 25g sealed containers and each upon opening can be used up
within a short period of time. Purchased in this way the cost
per gram is usually high, but on the other hand any initial
saving, resulting from the purchase of one single large amount,
is lost if disposal proves necessary. A visual check should be
kept on such materials, and those in unopened sealed containers
may be kept for longer periods. Such substances have been
marked with an L.

Finally the :iorking Party would welcome suggestions from science
teachers as to other chemicals which might be included in this list,
and for safer alternatives to any of the restricted chemicals.

Summary of Key

X excluded from school laboratories (1)

N not recommended (2)

E exhibition sample only (3)

R restrict inventory (.)
T teacher use only (5)

S also used by senior pupils (5)

0 also used by pupils on ‘0’ Grade, ‘0’ Level or
CSE and similar courses, (5)

t can with close teacher supervision be used by
years one and two of secondary school. (The (5)
suffix t following on a user restriction implies
that more direct supervision may be advisable).

F to be used in fume cupboard (6)

(F) to be used in fume cupboard if in open vessels
on a scale other than small (6)

L short safe shelf life (7)

Numbers in brackets refer to categories in the Introduction,
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Name

tellurium compounds
tetrachioromethane (carbon

tetrachloride)

thallium and compounds
Thermit mixture
thiocyanates, solid

thiourea (also thiocar—
bamide)

tin(II) chloride (stannous
chloride)

tin(IV) chloride (starmic
chloride)

titanium(IV) chloride
(titanium tetrachioride)

1,
, 1—trichloroethane as
solvent

2, 2, 2—trichloroethanediol
(chloral hydrate)

trichioroethanoic acid
(trichloroacetic acid)

trichloroethene (trichioro—
ethylene) as solvent

trichloromethane (chloro
form)

3, , 5—trinitrobenzoic acid
(gallic acid)

2, ‘+, 6—trinitrophenol
(picric acid)

turpentine
uranium compounds, solid
uranium compounds,

solution
vanadium(V) oxide (vanadium

pentoxide)
vanadates(V)
xylene cyanol solid
zinc powder
zinc chloride
zinc chromate(VI)

Restriction

x
R,St,F i1,’—trichloroethane is less
harmful substitute for solvent appli
cations.
x
T Do not store
S Do not heat to decomposition or add
strong acids
R,S See Bulletin 117.

0

R, S, F, L

R, T, F’

t, (F)

R, S.F

S

N 1,1,1—trichioroethane is a less harmful
substitute for solvent applications.
R,St,F 1,1,1—trichioroethane is a less
harmful substitute for solvent applications.
R, S

R,S

R, t, F
R, T
S

T

S
r r

R, t
S
x
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