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Editorial

A professional body must carry ont certain
actrvities if it is to be worthy of its name.
One of these is the publication of a journal.
Tt is largely the Journal which makes us all
members of the national body rather than
of just a local branch. The majority of dur
inembers, for one reason or ancther, have
litthe or no contact with a branch. Many
live in areas outside the branch contres and
cannot attend meetings. For these people the
Journal is almost their only contact with the
Institute and with other members.

Of course, il Institute news was all that
mattered, a cheap, cyclostyled shect would
do. But as a professional body we also have
a duty to our members to keep them in
touch with the progress of chemistry in
general. For those who cannot attend branch
meetings the Journal is our only means of
doing this.

The stage had been reached with the
previous  Journal format where the cover
would hardly fit around the number of pages,
and where the small page size was a distinet
disadvantage for getting advertising. The
new format is more attractive to advertisers
and is similar to the proposed international
stancard for publications.

[n exchange, we receive the publications
of chemical institutes of other countries. The
policies of those journals is the same as ours.
By matching the format of our Journal with
theirs the standing of our Institute in the
cyes of overseas people should be enhanced.



MATERIALS FOR
ELECTROPHORESIS

can 1 find a comprehensive list of materials
for any aspect of electrophoresis?

A BDH leaflet, ‘Materials for Electrophoresis’,
describes gel media, chemicals for

preparing buffer solutions, stains and indicators,
solvents and miscellaneous reagents.

are the various methods of zone electrophoresis
carried out?

Detailed descriptions illustrated by plates and
line drawings are given in a new BDH
publication, ‘Methods in Zone Electrophoresis’,
by Dr. J. R. Sargent. This immensely practical
book deals with general theory, apparatus, high
and low voltage electrophoresis, electrophoresis
on various media, immunoelectrophoresis, etc.
Sargent, J. R., ‘Methods in Zone Electrophoresis’,
a BDH publication, 1965, 8vo., 107 pp., 95 6d,
(95¢) post free.

The leaflet on ‘Materials for Electrophoresis’
may be obtained free from The British Drug
Houses (N.Z.) Ltd., P.O. Box 151, Auckland.




Chemicals in industry
.. whatever the need
— solvents, detergents,
resins, plastics, synthetic
rubbers, general chemicals
— chances are
Shell can fill it!

For further .nformation consult Shell Qil New Zealand Limited

In New Zealand industry [RSITIURY s i1leE11
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OBITUARY

Dr. John Clark Andrews

Tur suybpen death of Dr. John Clark
Andrews at New Plymouth on October 23,
1966, came as a great shock to his many
friends and is a considerable loss to New
Zeatand in the scientific, academic and in-
dustrial felds,

Jack Andrews was born at Mercer in
1903, and moved to Auckland at an carly
age. He was educated at King’s School and
King’s Collcge where he was dux and won
a University Junior Nauonal Scholarship.
He graduated B.Sc. from Auckland Uni-
versity College and completed his M.Sc. with
First Class Honours in Chemistry. He won a
National Research Scholarship and an 1851
Exhibition Scholarship and was nominated
for a Rhodes Scholarship. He obtained a
Ph.D. with his work in sugar chemistry.

He went into industry and with Me, T
Croshic Walsh, F.R.1.C., established the Arse
control laboratory at R. & W. Hellaby's
plant at Mahuhu, He was appoinred Works
Manager in 1936, resigning in 1941 to take
a similar position with the Challenge Phos-
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phate Company, where he did considerable
rescarch into the application of artificial
fertilisers to farmland and in soll copper
deficiencies.

During the war, working under the Food
Controller, he made an overall survey of
food processing equipment in New Zealand.
His investigations into the organisation,
transpert, canning, freezing and dehydirating
of food involved him in several trips over-
scas. Following studics in the United States,
he pioneered “iron rations” for commandos.

After a period spent as Works Manager
of Brown Barrett Lud., and as a private
consultant, Dr. Andrews joined Tvon Wat-
king Lid. in 1953, In 1958 he hecame Works
Director and in 1960 a director of Watkins
Gardinol Chemicals Lad. At the time of his
death he was Works Director of Ivon Wat-
kins-Dow L.

D, Andrews was appointed to the D.S.LR.
Council in 1936 and later to the Defence
Scientific Advisory Council. He was a mem-
ber ol the Auckland University College
Council from 1946-1955 and was its repre-
sentative on the Council of Massey Agricul-
tural College from 1953. When Massey Col-
lege became the new Massey University of
the Manawatu he was appointed to the new
Council as the Governor-General's repre-
sentative, and became its Arst Chancellor.
To the task of developing an agricultural
institution into a full university he brought
a background of both arts and sciences, &
keen appreciation of the needs of the com-
munity, and a sympathetic, very likeable
personality to the resolution of many of the
differcnces of opinion in such a new venture.

His interest in the N.Z. Institute of Chem-
istry goes back to its formation. He was
seeretary of the Auckland Chemical Society
hefore it merged into the NZ.J.C. He be-
canmwe a Fellow of the Institute in 1936, and
was President in 1943, In 1964 he arranged
a large gathering of Institute members and
other chemists in New Plymouth, He was a
principal speaker at the Conference in Well-
ingtont in 1966 just before his death.

The sympathy of the N.Z.1.C. is extended
to his widow and his five children,
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INDUSTRIAL DEVELOPMENT IN NEW ZEALAND *
J. C. Andrews

My rasxk this evening is to review our indus-
trial position and to stimulate some thought
as to its future development. In discussing
this topic 1 would like you to relate my
remarks to two basic factors which control
our activities—people and money. Without
an adequate supply of both it is impossible
not only to make progress but to maintain
our present position. Sometimes it is possible
for these two factors to work against cach
other to some extent, and we should be
careful to avoid conflicts. Again, it is possible
to waste both or use them incfficiently.

As a country we have had our successes
and our failures. We have used our favour-
able agricultural climate to great advantage
and have used it as a corner stonc upon
which to base the high standard of fiving
which we now enjoy. The problem facing
us today is, can we maintain this state of
affairs? I feel confident that we can pro-
vided we are prepared to make a rencwed
effort. Conditions have changed and are
likely to change much more rapidly in the
future. A new approach is needed il we are
to have the conditions we all desire.

At this stage it is necessary to definc our
objective. What sort of a place do we want
New Zealand to be? I would imagine that
we want it to be a pleasant place to live in,
where all its inhabitants can enjoy a high
standard of living. In achieving this end we
have probably been more successful than
practically any other country in the world;
but without wishing to appear an apostle of
doom, [ suggest that the time has arrived
for us to examine our position critically in
the light of modern conditions. To do this
we must sum up the present state of afTairs.

The basis of our economy to date has been
agriculture and there can be no doubt that
agricublture must remain the most important
economic factor Such an attitude is quite

unrealistic in a modern society. In spite of
our large exportable surplus of agricultural
products we are having difficulty in main-
taining a satisfactory trade balance. We must
use our ingenuity to overcome this pre-
carious position. It will not be casy and will
not come quickly and all sections of the
community must make their contribution.

Some of the factors contributing to our
present position arc—

1. Uncontrolled prices in the world mar-
kets for our exportable surpluses. The prices
of wool, butter, cheese and milk fluctuate,
and as they constitute approximately 95
percent of our overseas earning power the
economy is unduly sensitive to such changes.

2. There is a real opportunity for us to
increase the added value of our exportable
surplus, in some cases preparing it in a form
which will attract a wider market. This has
not been exploited to the full,

3. Qur international commitments have
grown considerably, There is a drain on our
overseas cxchange to meet intercst charges
on loans, another drain to satisfy rovalties
and the dividends of overseas capital, and a
further drain to help certain undeveloped
countrics—to say nothing of the brain drain.
I'am sure all would agree that drains are a
necessary adjunct of modern civilisation but
like anything else they can be overdone.

Let uws now consider what natural re-
sources New Zealand possesses and how far
we have been able to use these,

New Zealand is biessed with an almost
ideal temperate climate with a well dis-
tributed rainfall. The main area consists of
two narrow islands with no land far from
the sca, so that extremes of temperatures
are avoided. It should therefore be ideally
suited climatically for agricultural produc-
tion. On the other hand, the mountainous

*This is the text of an address given ta the Canterbury Branch of N.ZI.C. early in 1966.
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nature of the land mass and the low natural
fertility of the soil impose handicaps. Where
the land is capable of farming, the lack of
fertility has been overcome by supplying the
necessary nuirients to the soil either by
natural means, e.g. nitrogen through clovers,
or by the addition of fertiliser in the form of
superphosphate, etc. Gradually a pattern of
farming has emerged based on the produc-
tion of grass. On this we support an in-
creasingly vigorous animal industry, the
main products of which are wool, meat,
butter and cheese. We should consider
whether this approach to the exploitation of
our agriculture is hasically sound, or whether
we look for a greater diversification in our
agricultural produce with the object of
achieving greater stability in the return for
our exports. For cxample, it has been
demonstrated that sugar beet can be grown
successfully. At present we mmport all our
sugar, but the day may come when not only
will it be profitable, but also essential, that
we produce at least some of our sugar
requirements,

Most fruits and vegetables grow well and
small quantities are being exported. Can
such export trade be increcased? There is
some evidence that it can. The recent export
of strawberries, which a few years ago would
have been considered impractical, is now a
reality on a small scale, due to the speed of
modern transport.

We are not sclf sufficient in our produc-
tion of cercals. Is this always to be the case
or can we improve this situation by renewed
cffort?

Our main agricultural products — meat,
butter and cheese — are all relatively expen-
sive foodstufls and consequently have limited
markets. T feel that our markets of the
future will lic with the countries bordering
the Pacific Occan. Most of these are unable
to pay an economic price for these products.
We have relied largely on the British market
but we should realise that this market must
become less atwractive as time goes on.
Britain’s entry into the Common Market is
only a matter of time and when she docs
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this the problemns of marketing our tradi-
tional products will increase. We shouid
meet the challenge and find methods of pre-
paring our products to meet the require-
ments of other markets such as in South
East Asia. 1 believe it should be possible to
produce a high quality margarine-type pro-
duct xt a price satisfactory to such markets,
il we undertake the necessary work. There is
a great need for low priced protein in these
areas. It is an almost inexhaustible market
and it reflects great credit on the Dairy
Research Institute that they have appreci-
ated this need, and have produced experi-
mentally a high protein biscuit, based on
milk protein. It is unlikely, however, that
such a product alone can either meet the
demand or solve our own problems. I would
say that there is still a great need for a
cheap, tasteless protein, Grass is our main
crop. Can we obtain it from this source?

In marketing our products it is essential
that we present them in the most acceptable
form which will require the minimum
amount of subsequent processing. This makes
the product casier to sell and gives us the
best return per unit of raw product. I am
sure there are considerable opportunities in
this arca. Could we not process more of our
wool crop at least to a further stage? Or
could we not do more in the presentation of
our meat, butter and cheese? [f we sell pro-
ducts in metric countries, do we pack to
their accepled weights and measures? Per-
haps all of you can think of other projects
worthy of investigation in this area.

A great deal of work has been donc in
the research establishments of the Universi-
ties and Government to increase the produc-
tivity of our land. Spectacular vesults have
been achicved by these agencics over the
vears. But how well have they been applied
in practice? I feel there still exists great
scope for our present knowledge to be butter
applied. ‘

The fishing industry could be well de-
scribed as an underdeveloped industry, yet
it is one which should well repay further
investigation at all levels — knowledge of
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movemenis of the fish population off our
shores, modern mcthods of harvesting and
improved processing of the product. These
factors are just beginning to be looked at
and should yield valuable results in time.
In these investigations, shellfish should not
be overlocked. The cultivation of good
quality oysters should not be beyond us. Are
other shelifish such as mussels worthy of
further investigation?

Great stress has always been placed on the
need to make two blades of grass grow in-
stead of one, but just as spectacular is the
known fact that in New Zcaland certain
trees grow twice as fast as they do in other
countrics. This latter fact has heen the basis
of our rapidly developing forestry industry.
Just as this country is adapted to the pro-
duction of fats and proteins, so it is adapted
to the production of cellulose, a materiai of
great value in the modern world and one
capable of transformation into a number of
useful products. The industry is now making
strides in the utilisation of our exotic forests
and a healthy export trade is developing.
The recent free trade agreement between
Australia and New Zealand should benefit
this industry.

A number of by-products arising from the
main industry offer a potential source of
wealth. For ecxample, Forest Products
Limited are producing vegetable terpentine.
Utilisation of tall oil must develop in time.
Cellulose: is the basis of rayon and cellulose
film and could be a future extension of the
industry, or could come from some other
source of cellulose,

Our local flax has had a chequered career
and has difficulty in competing with syn-
thetics in the cordage industry. However,
research and development has enabled the
Foxton mills to produce a hard wearing
range of floor coverings at prices competi-
tive with other materials in the low price
bracket. Perhaps this native plant still holds
a definite potential,

It may well be that some other native
plant has an industrial potential if pro-
perly investigated. Again, it may be possible
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to intreduce into New Zealand a plant that
could provide us with an additional product.
Some have been introduced and tested. This
should be a continuing process as species by
selection and breeding can sometimes be so
improved as to becorme economic crops.

When we turn to consider our mineral
wealth the picture is not so bright. Surveys
to date have not shown that New Zealand
is well endowed with mineral resources.
Some are known and some still remain to
be discovered. It is necessary to see that they
are exploited to the best advantage of the
country as a whole.

If we can logically look at heat and power
as mineral resources, it will be seen that we
are reasonably well endowed with coal,
natural gas and hydroelectric stations. While
our known coal deposits are neither limitless
nor of very high quality, they have pro-
vided us with fuel in the past, and will so
provide us in the future. They could also
be a source of certain chemicals. Indeed,
sorie are of the opinion that our reserves of
coal should be husbanded against such a
requirement and that we should derive our
heat from other sources. There may be some
truth in this if other forms of energy hecome
readily available. Natural gas has been dis-
covered in reasonable quantity in Taranaki,
and further exploration for gas and oil goes
on. Natural gas is an excellent source of
heat and a starting point for chemical
industry, It would seem that gas utilisation
in New Zealand will be in the form of
energy and would do much to balance the
energy draw-off to the North Island through
the power cable across Cook Strait.

Most of our power is hydroelectric,
though small amounts are obtained from
coal stations and from geothermal sources.
Hydroelectric power is ‘still capable of de-
velopment. All electric power is controlled
by the state and many discussions have taken
place as to the price at which such power.
should be made available to industry, To
raise a question, I wonder what cffect it
would ultimately have on government re-
venue if power was made available to indus-
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try either free or for a nominal charge. It
would surely be a great incentive to some
industrics and could result in greater com-
pany tax returns. So far, no substantial
deposits of crude oil have been found. Ex-
ploration is still continuing and atiention is
now being concentrated on the coastal shelf.
Exploration rights cover an arca approxi-
mately half the total land mass of New
Zealand. The perfection of off-shore drilling
techniques makes exploration of this area
possible. Power is undoubtedly a basic re-
quirement of all industry.

The development of an iron and steel in-
dustry now seems certain. If handled to the
hest advantage it could have (ar-reaching
effects on the future development of indus-
try. Apart from the prime production of
wron and steel, the shapes to be produced
and the use to be made of them gives an
opportunity for considerable development in
the engimeering and allied industries.

Another metal of considerable value to
New Zealand is aluminium, and the pos-
sible establishment of a plant in Southland
could also bring important results. Recently
there has been considerable interest aroused
by the discovery of copper ore deposits on
islands off' the Auckland coast. In the early
days copper was mined at Kawau Island.
If the new deposits can be proved as to
quantity and quality the production of
copper could be reinstated and could prove
a valuable assct. Many other metallic ores
have been found in small quantities in Nesw
Zealand but have not beecn of sufficient
magnitude to make any substantial contri-
butions to the country, apart from the early
exploitation of gold. This dozs not mean
that the search should not go on.

Tt should not be forgetten, however, that
apart from metalliferous ores, many other
possibilitics exist in the form of clays, etc.
Limestone deposits occur widely and are
exploited for agricultural purposes. But
many classes of clay are found in New
Zealand and some have been exploited for
the production of a range of ceramic pro-
ducts such as bricks, pipes, whiteware and
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crockery. Certain clays are valuable for
various purposcs in industry, e.g., filling of
paper, carrier for insecticides. Suitable sands
for the production of glass have been found
and we now have plants producing blown
ware and sheet glass. Siliceous limestone is
used extensively for the production of
cement.

While not nccessarily exhaustve I think 1
hiave shown that minerals do contribute con-
siderably to our welfare and that there is
still a potential for further coniributions.
For example, when the iron industry is well
established it may be possible to do somc-
thing with the titanium  and  vanadium
associated with the iron sands.

Turning now 1o the chemical industry, the
only basic chemical we produce in quantity
is sulphuric acid. Tt is, however, dependent
on nuported sulphur and owes its existence
to the large use of superphosphate. Chlorine
and caustic soda are produced in relatively
small plants for the pulp and paper indus-
try. A simple petroleum refinery is operating
at Marsden Point near Whangarei. Although
a few plants are operating to produce certain
chemicals from intermediates, the chemical
industry, as known in many other countries,
does not exist. The main barrier to the
development of a comprehensive chemical
industry lies in the small market available
herc and the difficulty of competing with
large overseas operations. But it has been
said with some truth, that as time gocs by
civilisation tends to lean more and more
heavily on the organic chemical industry.
Tis products cnter into all phases of our
daily life, and most arc imported. Tt there-
fore constituies a challenge to us to do what-
ever is possible to achieve local production.
Some chemists and chemical engineers arc
concerned about this state of afTairs and the
chemical engineering department of Canter-
bury University has been active in studying
this problem. T believe that a possible solu-
tion in some cases may be found in plant
miniaturisation. For example, small plants
for the production of sulphuric acid and
NDT are cases in point.
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‘Fhe greatest resource we possess is people.
New Zealand has no nced 10 he ashamed of
the quality of her people, many of whorm
have contributed significantly both to the
progress of New Zealand itsell and to man-
kind as a whole. On the other hand, we do
lack quantity to support the effort necessary
if we are to cnjoy a good standard of living
and make full use of the opportunities ahead
of us. In addition, it should be realised that
there are changes of emphasis occurring, due
mainly to the increased rate of technological
advances. The demand for skills, as opposed
to physical labour, increases and calls for a
continual review of our education system,
not only to meet this situation, but to
achieve more nearly the potential of every
member of the population,

The pattern of employment is also under-
going continual change. In the New Zcaland
Purchasing Journal for March 1966 some
interesting figures are given to illustrate what
has happened over the past ten years—

1955-1965  1955-1965

Change Change in

of Production

Employment  Volume

Primary Industy .. . 8% 39%
Manufacwring =~ . .. 54% 5%
Power .. .. . . . 17% 120%
Building .. .. . . 20% 35%
Services R A B 389%
Overarl INCREASE .. 23% 489,

These figures indicate that the productive
capacity of the first two groups, Primary
Industry and Manufacturing, is increasing
at a greater rate than the Building Industry
and Services, while Power production has
shown a spectacular increase in output per
unit of labour. It also means that the pro-
portion of the population required under
cach heading is subject to considerable varia-
tions and indicates that our educational
system should be sufficiently flexible to meet
changing requircments.

A certain academic departing from this
city has referred to New Zealand as a
“laceless society”. While T may have some
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sympathy for his outburst, I am glad that he
did not go so far as to refer to us as a
“brainless society”. I think that what he
neant was that we have not shown the
initiative and vigour that we might have
done. No doubt this was due to a number
of causes with which you are no doubt
familiar — two wars, a depression and a
‘she’ll be right’ attitude. There seems to be
a growing rcalisation that our neglect of the
country’s educational needs of the past must
e overconte. The pointers in this direction
are—

The recent stimulus for greater mental
discipline from primary to tertiary educa-
tion, the three-year course for teachers, the
creation of the technological institutes and
the long overdue provision of university
facilities.

Apart from university trained personnel,
there is a great shortage of tradesmen and
technicians who constitute the action force
of the community to carry out the creations
of the university graduate. The rewards
for both classes are inadequate. Both
spend some years obiaining the nccessary
training at more or less subsistence levels.
Until the country recognises these skills and
abilities with adequate margins, we will not
attract sufficient people to equip themselves
to undertake such work. This shortage of
technicians is slowly being recognised by the
establishment of technological institutes. But
without the necessary incentive of an
adequate margin of reward the effectiveness
of these institutes and apprenticeships will
be seriously curtailed. Tt is now essential that
we recognise skills and abilities to make
possible their achievement by a percentage
of the population greater than has been the
case in the past. This is an investment for
the future. If we do not take action now, we
will be faced with ever increasing shortages
of competent citizens. This is a world-wide
problem. At a recent UK. Conference on
Productivity, Technology and Change re-
ported in Chemistry & Tndustry 1998, 1965,
it was stated that there could be a shortage
of 200,000 competent people in 1970. Each
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year sees less manual labour and more skills
required in almost every human activity.

Finally, I should like to say a few words
on the relationship of the university with
industry. This has been the subject of some
comment in the Journals of recent date. Pro-
fessor J. K. Feibleman (Nature, Volume
209, 122 (1966)) suggests that Science satis-
fics the need to know and Technology the
need to do. He goes on to say that “Since
the 17th Century we have learned that by
doing it is also possible to satisfy knowing.
We learn by doing but only if we have an
adequate technology. The Universities are
the major contributors to knowing (Scicntia)
and Industry of doing. The two must work
together if progress is to be made.” But per-
haps the most significant contribution was
made by Dr. C. 8 Marvel in his Perkin
Medal address when he referred to the
“Symbiotic Relationship between the Uni-
versities and Industry.” This was also high-
lighted by the President of the Armerican
Chemical Society in a message in Chemical
& Engincering News, January 3, 1966. The
first paragraph of Dr. Marvel's address is,
to my mind, an admirable ssunmary of the
jposition.

“There is sometimes a fecling among
chemists that the interests of the university
teachers and the industrial chemists are in
conflict. Some university professors feel they
are to some extent exploited by industry
since their fundamental research results are
sometimes used as a basis of money making
developments for which the professor re-
ceives no direct return. This may occasion-
ally happen, but it is not frequently the case.
The university man is, in general, rather
well cared for by society and atlowed a great
deal of freedom in his work. The industrial
chemist is at times inclined to feel the uni-
versity man is too far detached from reality
in his research and is more interested in
advancing himsell than in teaching students
or advancing chemistry. It is my view that
the interests of the two groups are so closely
interwoven that anything that is good for
one group will also be good for the other.
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Neither group is living parasitically on the
other, but they grow together in a symbiotic
relationship.”

I believe it would do both universities and
industry good to devise methods of inter-
change of both ideas and personnel so thal
a proper symbiotic relationship is developed
herc. 1 must compliment the University of
Canterbury in making a move in this direc-
tion, as this gathering tonight proves. Re-
member, knowledge has little value if it is
not used.

I shall feel rewarded if T have been able
to stimulate Arst discussion and then action,
in the overall development of our resourees;
or in other words, give a facelift to New
Zealand society, so that we can look at our-
sclves again with some confidence for the
future.

BOOK REVIEW'

Methods in Microanalysis, Volume [I, “Wet
Combustion and Catalytic Methods in Micro-
analysis”, being microchemical research papers
of A. P. Terentev and J. Kérhl, translated by
K. Gingold and edited by J. A. Kuck. Gordon
and Breach, New York 1965, 412 pages, $21
(US.).

This volume is a translation of selecied papers
of Professor A. P. Terent'ev of Moscow University
and Juri Kérbl of the Analytical Department,
Research Institute for Pharmacy and Biochemistry,
Prague, and their students. The most notable con-
tribution of Terent’ev and his group is contained
in a series of papers giving experimental details of
wet combustion methods for the determination of
the elements in organic, organometallic and poly-
meric materials, Another series of papers which
relates to the use of gas volumetric methods in
organic analysis contains various methods for the
determination of active hydrogen and for micro-
hydrogenation. The valuable work of Kérbl and
his associates at Prague on the preparation and
uses of the extremely active combustion catalyst,
the decomposition product of silver permanganate,
is contained in a further series.

Because of its specialised nature this bouk will
have a limited circulation, However, it is a very
useful hook to the research microanalyst for it
gives full experimental details of methods and
techniques which previously were readily available
only in abstract form,

A. D. CampsELL,
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THE CHEMISTRY OF THE INERT GASES *
C. ] Wilkins
Chemistry Department, University of Canterbury

My cuier qualification for lecturing on this
topic scems to be that for nearly twenty
years 1 was amongst those who declared the
unreactivity of these elements. Yet, perhaps
it is for this very reason that the Branch
Committee has given me this opportunity to
make amends. There was something com-
fortable about being able to say that this
cntire group of clements refused to form
chemical bonds, It was in accord with the
8-n rule for the valencies of the non-metals
towards hydrogen and towards atoms of
their own kind. Certainly this rule does not
hold for combination with atoms of high
clectronegativity; but, aflter all, the atoms
of the inert gases have no unpaired clectrons
in the ground state, they have higher ionisa-
tion potentials than clements of any other
group and the ecnergies for p— d electron
promotion within the valence shell are high,
ranging from 13.8 e.v. for argon to 9.9 e.v.
for xenon as compared with 6.6 c.v. for pro-
duction of the sp* valence state of carbon.

Earlier Investigations

Ramsay examined the behaviour of these
gases towards most of the chemical elements
and commen reagents. Along with Raleigh
he established their molecules to be nmon-
atomic.. The early evidence on their be-
haviour towards fluorine, however, was less
satisfactory. When Ramsay visited Paris in
March 1895 to lecture before the Société
Chimigque de Paris on his researches on
argon he took with him samples of the gas.
Travers' records that onc of these was
handed to Moissan “who was to experiment
with argen and fluorine”, hut there exists no
published report of the result. Later investi-
gations have confirmed that the two elements
do not combine, but the situation scems 1o
have been accepted without question by
most chemists,

With the recent discovery of compounds
of the inert gases, it is of interest to review
the ideas and experiments on the possibility
of compound formation during the inter-
vening years. We need not elaborate here
on the well-established clathrates formed by
the inert gases through entrapping of their
atoms within ice or quinel lattices. These
products merit classification as compounds
in so far as the compositions approach a
limiting stoichiometry and only the one
crystaline phase is present with the en-
trapped molecules playing a definite role.
By occupying a cavity of suitable sizc in the
host lattice, these molecules contribute to the
total van der Waals forces, but no primary
valence forces are invelved,

In 1924 von Antropofl suggested, on the
basis of the trends within the periodic table,
that the heavier inert gases would be the
most likely to combine with halogens. He
subsequently reported indications that argon
and krypton combined with chlorine when
the gases were subjected to an clectric dis-
charge. Rufl and Menzel in 1933 —a year
of remarkable activity in the field — were
unable either to confirm this result or to
obtain evidence of combination even with
fluorine. This interest in possible fluorides
prompted the Italian chemist Cddo to pub-
lish correspondence he had initiated with
Ramsay ncarly forty years before, suggesting
the possibibity of the formation of fluorides.
lamsay had apparently felt at the time that
the experiments suggested by Oddo were
impracticable.  Again in the same year
Pauling® in a paper on “The Constitution of
the Antimonates™ in which he was surveying
the composition and structure of oxyanions
made a remarkable prediction in writing
“Nenic Acid, HyXeQOy;, should form salts
such as Ag,NeO; and AgH;Xe0;.” 1t was
at Pauling’s suggestion, too, that Yost and

*Based on a lecture delivered to the Canterbury Branch, April, 1966.
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Kaye? made cxperiments with xenon and
fluerine, as well as with krypton and fluorine.
In passing an electric discharge through a
xenon-fluorineg mixeure they must have come
very close to success but were unable to
adduce positive evidence of combination.
Writing in 1963 with infectious good humeur
after the isolation of the xenon fluorides,
Yost* said *. . . Albert Kaye (then a gradu-
ate student) and T tried without success to
bring about reaction between xenon and
bothi chlorine and fluorine; this was thirty
years ago at the California Institute of Tech-
nology. In some ways conditions were very
favourable for carrying out the experiments
at that time; there were no redundant ad-
ministrators, safety officers, or editors to
bother us or to suggest delicious sins that
we might be tempted to commit. We were
on our own throughout. We constructed our
own apparatus, blew our own glass, and
used cast-off Ford coils as a source of high
potentials,

On the other hand, our sole supply of
xenon was some 200 cco at less than one-
half atmosphere pressure which had been
kindly loaned to us by Dr. Frederick John
Allen of Purdue. Furthermore, we had to
construct and operate our own (tempera-
mental} fluorine generator; only visionary
scholars ever dreamed then of sometime
being able to buy this gas compressed in
cylinders.” There the matter rested until the
discovery of the first undoubted xenon con-
pound n 1962.

Compounds of Xenon

Dr. Neil Bartlett of the University of
Britsh Columbia investigating the chemistry
of the volatile and very reactive platinum
hexafluoride encountered an impurity which
was found to have the composition P1O,Fg.
This compound was no ordinary oxy-fluoride
for its isomorphism with KShF; and
NO+OsF;— established it as being dioxy-
venyl  hexaftuoroplatinate(V), O,+PtF;—
Bartlett reasoned that if platinum hexa-
fluoride was a sufficiently strong oxidising
agent to remove an electron from molecular
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oxygen, it might well do the same with other
molecules having similar lomisation poten-
tial and which were not susceptible to
fluorination. The xenon molecule whose first
ionisation potential (12.13 ew.) is almost
exactly the same as that of oxygen fulfilled
the requircinent. In an elegantly designed
experiment  platinum  hexafluoride  and
xenon were introduced into two bulbs separ-
ated by a glass ‘break seal’. When the xenon,
at the higher pressure, was allowed to flow
into the red platdnuem hexafluoride vapour
the result was dramatic, for there appeared
a yellow mist which settled onto the walls
of the vessel. A true chemical compound had
formed spontaneously at room temperature.
This frst experiment, briefly reported® in
Junc 1962, indicated a 1:1 combining ratio,
but subsequent experiments showed vari-
ability with the molar ratio PtFy:Xe rising
as high as 2:1. Even higher combining ratios
obtained with ruthenium hexafluoride at the
U.S. Argonne National Laboratory {where
the metal hexafluorides had first been pre-
pared) suggested that fluorination of xenon
to produce simple fluorides might also be
taking place .Experiments with fluorine and
xenon were inumediately ruitful.Y When the
two gases in molar ratio 5:1 were heated to
400° in a nickel vessel, xenon tetrafluoride
was obtained in high yield. On the other
hand, when a mixture of fluorine and xenon
was exposed to ultra-violet radiation the
difivoride was the main product. With
thermal activation at high pressures and with
a high Auorine:xenon nolar ratio, yet a
third compound, the hexafluoride, was ob-
tained. There is some cvidence too, of an
octafluoride. Tt happens also, that crystals of
composition XeF; can be condensed {rom
the mixed vapours of the difluoride and
tetrafluoride, but this phase represents a
lattice compound containing cqual numbers
of the two molecular species.

The xenon fluorides”™ are all crystalline
solids exerting appreciable vapour pressures
at ordinary temperatures. Like most covalent
fluorides their liquid range is short. While
the small symmetrical molecules pack neatly
in a crystal lattice, their low polarisability



Vol. 31, No. I, February 1967

tmeans that van der Waals forces within the
liquid are low, Not unexpectedly, the com-
pounds are all active fluorinating agents, the
violence of the reaction increasing from the
di- to the hexafluoride. The lower fluorides
can be stored in dry silica vessels but the
hexafluoride converts silica to silicon tetra-
fluoride. Other important types of reactions
include complex formation and hydrolysis.
Xenon diftuoride reacts with the penta-
fluorides of arsenic, antimony, niobium and
tantalum to give derivatives of composition
Ne(MFg) . These compounds may contain
Ne-F-M bridges, but their structure has yet
to be setiled. Xenon hexafluoride is readily
soluble in anhydrous hydrogen fluoride,
giving a highly conducting solution. Fhe
very broad F19 band in the n.m.r. spectrum
of “this solution indicates rapid fluorine ex-
change. Xenon difluoride on the other hand,
though moderately soluble n hvdrogen
fluoride, does not give a conducting solu-
tioh.

Hydrolysis products vary, not only from
fluoride 10 fuoride, but also according to
whether reaction occurs with water or alkali.
The difluoride is decomposed slowly by
water, but rapidly by alkali, essentially ac-
cording to the equation

2XeF, 4 2H,O — 2X¢ 4+ O, 1+ 4HF.

A transitory yellow colour of an unidentified
intermediate appears during the alkaline
hydrolysis. The tetrafluoride yiclds about one-
third of its xenon as xenontrioxide through
sclf-oxidation upon reaction with water. The
hexafluoride gives the trioxide in high yield,
but Hmited amounts of water give the inter-
mediate oxyfluoride XeOF,. The ease with
which xenon trioxide is produced through
hydrolysis of the fluorides is a source of
difficulty and danger, hecause the oxide is
an extremely unstable compound lable 10
spontaneous detonation with a violence said
to be comparable with TNT.

Self-oxidation of xenon VI to xenon VIIT
occurs under alkaline conditions and from
such solutions perxenates, e¢.g. hydrates of
Na,Xe(); whose composition accords with
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that predicted by Pauling, have been isolated.
Treatment of perxenates with sulphuric acid
leads to the liberation of small amounts of
xenon tetroxide. Identification of this
tetroxide was entircly dependent upon mass
spectrometry, a technique which has heen
widely applied in x¢non chemistry. It enables
quick assay of volatile reaction preducts and
identification even of minor or transitory
constituents.

The isolation of these compounds has
naturally prompted examination of how far
the range of inert gas compounds can be
extended. Efforts 10 produce xenon chlorides
have been unsuccessiul, but radon and kryp-
ton letrafluorides and krypton difluorides
have been reported. The radon compound
is formed through combination of the
elements at 400°. It may well be intrinsically
more stable than the xenon analogue, but its
investigation and its properties are compli-
cated by the intense radio-activity associated
with radon. The krypton compounds on the
other hand are less stable than the xenon
analogues. Krypton tetrafluoride arises when
an clectric discharge is passed through the
rases at low temperature. The formation of
krypton difluoride has been demonstrated
using a matrix isolation technique. A mix-
turc of krypton and fluorine was condensed
on a salt window at liquid nitrogen tempera-
ture and the mixwre subjected to ultra-
violet racdiation. New bands which arose in
the infra-red spectrum of the matrix as a
result of this treatment were closely similar
to the spectrum of xenon difluoride and thus
afforded evidence lor the formation of an
analogous unstable krypton compound.

I1 the bonds formed by xenon are of
ordinarv covalent type and not fundamen-
tally different from those formed by other
elements, we should expect that for series
of compounds such as SbF,, TcF,, IF;,
XcFg the plot of a bond property such as
bond strength against atomic nunber would
give a smooth curve. This proves to be the
case.”™ For XNe-F, hond energy values of
30-32 keal per mole have heen obtained
[rom measurement of the enthalpy changes
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when xenon fluorides react with ammonta.
For Xe-O, a value of 20 kecal has been
obtained from the enthalpy of decomposition
of the trioxide. From the thermochernical
cycle for the combination of an inert gas
(N) with 4y molecules of a diatomic gas X,

AH,

- NXe

it will be seen that if | aHy | > | aH, | then
the enthalpy of formation of the compound,
aH,y, will be negative; tha! is if Ey.x > 1Ex.x
then the formation of the compound from
the clements will be an exothermic process.
For fluorine, 4$Exx =183 kecal, and for
oxygen, $Ex.x = 59.2 kcal (X-X here refer-
ring to the “double” bond in the oxygen
molecule). Tt is evident therefore that the
xenon fluorides will be exothermic com-
pounds, but that xcnon trioxide will be
highly endothermic (about 90 kcal per
mole). For a possible xcnon-chlorine bond,
we may suppose that in iine with the relative
values for covalent chlorides and fluorides of
other clements Ex,.q will have about two-
thirds the value of Ex.p. Hence because
Exe.ci (approximately 20 kcal) is less than
tEog (= 29 keal} the formation of any
xenon chloride from the clements would be
endothermic. Tt can be estimated that for the
reaction Xey, —+ Clim — XNeClyiy, the
entropy increase at 25° would contribute a
further 3-4 kcal towards the {ree cnergy
increase attending the process®. The pre-
sence  of the entropy term  in the
relation AG = AH — TAS means inci-
dentally that for a compound of marginal
thermodynamic stability, the chances of suc-
cess in its preparation will be greater, the
lower the temperature. The first ionisation
potential of krypton is 1.9 e.v. greater than
that of xenon. The precise effect of this on
the energy of a Kr-F as compared with an
Xe-F bond is arguable, but it could amount
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to 15 keal. If this be so, the krypton fluorides
would certainly be of doubtful thermo-
dynamic stability, as the difficulty in their
preparation suggests.

The full range of methods for structure
determination has been brought to bear on
senon compounds. Crystal structures have
been examined by X-ray and neutron dif-
fraction, and molecular structures in the
vapour phase by cleciron diffraction. Infra-
red and Raman spectra have provided evi-
dence on molecular symmetry and bonding.
Xenon difluoride has a linear molecule with
lxer = 1.96A, the tetraflluoride 15 square
planar with lxer = 1.94A, while the ti-
oxide is trigonal pyramidal with the very
short bond length 1.75A and bond angles
close to 100 (fig. 1). The tetragonal pyra-
tnidal structure of XeOF, has been assigned
by comparison of its infrared and Raman
spectra with the tetrafluoride spectra. The
oxyfluoride gives bonds corresponding to all
the stretching and bending modes of the
tetrafluoride, thus indicating a similar square
planar arrangement of the halogens. Addi-
tional infrared bands arise from the Xe-O
bond directed towards the apex of the pyra-
mid. The structure of xenon hexafluoride is
of unusual interest because the molecular
orbital and valence bond-hyhridisation
theories would predict respectively, regular
and irregular. octahedral configurations. But
practical difficulties arising from the high
reactivity of the compound have delayed
finalitv. Electron diffraction and infrared
evidence which suggests some departure from
rerular octahedral symmetry may be suspect,
due to impurities.

Bonding in Xenon Compounds

Any interpretation of the bonding in the
xenon fluorides™ must necessanly take ac-
count ol the completely filed p orbitals of
the xenon, its predisposition to combine with
cven numbers of fluorine atoms, and the
stereochemistry  of  the compounds. Three
types of approach to the problem may be
considered.
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{a) The linear XeFy molecule with three clectron pairs in the equatorial plane. (b) Square
planar XeFy, (¢) XcFys Unless the seventh electron pair (not shown) be in the spherically
symmetrical but energetically unfavourable 65 orbital there would be a departure from regular
octahedral symmetry. {d) The tetragonal pyramidal (pseudo-octahedral) XeOF; molecule.

(e} XeOq, trigonal pyramidal as for 10,

I. The valence bond-hybridisation theory.
As apphed to XeF, where the xenon has a
ten ‘electron wvalence shell, the necessary
orbitals would be provided by hybridisation
of the p, and d,5 orbitals o link the two
fluorines in diametrically opposite directions.
The remaining three pairs of non-bonding
glectrons would be accommodated in sp?
hybrids disposed symmetrically in the equa-
torial plane. (This same geometry swould be
anticipated, whether the approach be based
primarily on hybridisation or on minimisa-
tion of electron pair repulsions in the valence
shell.) The interpretation can be extended
to XcFy where sp3d? octahedral hybrids arc
invoked 1o accommedate the six pairs of
clectrons in the valence shell. For XeFy,
however, there is a complication associated
with the seventh electron pair which would
be expected to disturb the symmetry of the
octahedron.

[ has been argued that d orbital hybrid-
isation is unlikely due to the large cnergy

separation between the p and d sub-shells.
Attachment of atoms of high eclectroncga-
tivily, however, undoubtedly reduces this
energy separation and is commonly stated in
other cases, e.g. SFq, to facilitate hybridisa-
tion of outer d orbitals.

2. The wvalence bond vesonance model.
This theory® considers the contributing
canonical forms F~Xe+—F and F—Xc¢+F—.
The clectrostatic energy for the creation of
the charged particles Xe®d and F~ within
an ionic lattice will be given by

1{Xc) — A(F) — e2/d

where [(Xe) is the ionisation potential of
xenon, A(F)is the electron affinity of fluorine
and c¢?/d the decrease in potential cnergy
when the charged particles 1ake up positions
a distance d apart. Substituting the appro-
priate values for these three terms, 12.1, 3.6,
and 6.7 e.v. respectively, the resultant energy
is 1.7 e.v. This cnergy intake is likely to be
more or less balanced by the covalent bond



16

in the other half of the molecule along with
the “resonance cnergy”. The structure is,
therefore; énergetically feasible, but the an-
alysis does show that the development of
such a structure will be critically dependent
upon the ionisation potential of the inert
gas—as indeed the experimental evidence
on the instability of the krypton fluorides
would bear out.

3. Molecular orbital theory. As applied
by Rundle™ this uses a 5 orbital of xenon
for overlap in diametrically opposite direc-
tions with f orbitals of fluorine atoms to give
threc-centre molecular orbitals. The ways in
which these orbitals

i N Fu

O® OO O

can be combined to give mutually indepen-
dent linear combinations are

Yo = (T} — (d(Xe) - Lg(Fs)

-\/'..

gy = l%_r’(F') + Op(Xe) o (¢(F2)
NG Ve

W = W(FO + w(Xe) 4+ dy(Fy)

V2

By squaring and adding coefficients in each
vertical and horizontal column we can check
that each atomic orbital has been used just
once and that each molecular orbital holding
two electrons is normalised to unity. ¥y, giving
an increased clectron density between the
atoms, is a bonding orbital, and conversely
Yy 15 anti-bonding. w, which does not sig-
nificantly alier this electron density, is non-
bonding. As regards electron occupancy,
and 4, will both contain two clectrons, so
that each xenon atom has 2 X ( 1)'—’ =1
NE

clectron in its vicinity and that each fluorine
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has 2 3 ($)* + 2 X ( _l_)'-’: 1} electrons
- NG

(statistically) in its vicinity. Hence we see
that the model indicates the development of
formal charges analogues to those of the
valence bond resonance model. Both theories
too, can be cxtended to the higher fluorides
and, contrary to the valence bond-hybridisa-
tion theory, would predict regular octahedral
symmetry for the hexafluoride.

It must be pointed out that none of these
interpretations is new in principle. Nor is the
problem new, but the discovery of xenon
compoundls has directed attention afresh to
the inability of valence theory 10 predict the
behaviour of valence shells containing more
than six pairs of clectrons, After all, XeFy
is 1soelectronic with the TF—; and Tel ;%=
ions whose unknown structures have not
attracted as much attention as the novel
xenon compounds. Nevertheless, the struc-
ture of XeFg as a neutral molecule could
remain more significant than those of the
isoelectronic ions which might be subject to
lattice distortion. Precise inforrnation as to
whether or not it is regular octahedral could
provide grounds for rejecting one or other of
the theoretical interpretations.

Retrospecl

The history of the investigation of the
inert gases is not without a broader signifi-
cance relevant to the developiment of chem-
istry at large. Valence theory had heen
unable to provide clear guidance as to
whether these efements would form chemical
bonds. With the accumulation of negative
results it had become almost a tradition that
the elements were completely unreactive, but
to s credit, the world of chemistry quickly
adjusted iscll to the discoveries that have
given xenon so interesting a place. Gircumn-
stances leading to the eventual discovery of
xenon compounds developed from the chance
observation of PtOLFy;, but it is more impor-
tant to obscrve that the work was brought
to [ruition only through diligent examination
of this compound and a scholarly assessment
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ol the significance of its existence. When
once the way to the xenon fluorides was
signposted the experimental work was greatly
assisted Dby technical developments which
made the elements more readily available
than at the time of the earlier investigations
and improved the means for the manipula-
tion of such reactive compounds.

The helated discovery of xenon compounds
in an era when so many laboratories are
generously equipped with a wide range of
instrumental facilities led to a heavy con-
centration of work in this novel field with
about 100 communications appearing during
the first  year. Understandably enough,
numerous unsolved problems reinain—as for
example, those relating to bonding, to the
propertics of xenon hexaflueride, and to
unstable oxygen compounds—but perhaps to
no greater extent than in many comparable
ficlds of chemistry.
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The following applicant was elected to the
Fellowship at the November Council mecting:

LESTER, Patrick, F.R.I.C., Technical Correspon-
dence Institute, Wellington (Tutor).

The following were elected as Assoctates:

BEANLAND, Eric, M.S8c.{Lond.), A.RIC,
Chemistry Division, D.5.I.R., Private Bag, Petone
(Scientist).

BURNS, Neil George, M.Sc.(Victoria), W. D. and
H. O. Wills (N.Z.) Ltd., Petone (Assistant
Chemist) .

EDWARDS, George David, B.Sc.{Hons.) (Otago),
Laminex Industries Lid., P.O. Box 16-063,
Christchurch (Works Chemist).

FERGUSON, Allan Ross, B.8c.(Hons.) { Victoria),
Fruit Research Division, D.5.I.R., Private Bag,
Auckland (Scientist).

GALLOP, Donald John, M.Sc.{Victoria), Wilson's
N.Z  Portland Cement Co. Ltd., Whangarei
{Chief Chemist),

GARSIDE, John Herbert, B.Sc.{Hons.), PhD.
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GORDON, Gerard James. M.Sc.(Victoria),
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HANSEN, Sydney Brian, B.Sc., Technical Corres-
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KITTO, George Barric, M.Sc.(Victoria), Ph.DD.
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Texas, Austin, Texas {Assistant Professor).

KNOX, Bruce Stanley, B.Sc¢., Postgraduate School
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MOLLOY, Leslie Francis, M.S5c.(Victoria), Soil
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Portland Cement Co. Lid., Whangarei (Assis-
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TURNER. Roscoc Cameron, B.Sc.(Lond.}, Shell
Oil (N.Z.) Tid., Wellington {Chemist).

Resignation
M. G. RUMSBY accepted with regret.

lLeave

N, J. PEET—two years with remission of sub-
scription.
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BOOK REVIEWS

Mathematics and Statistics for Chemists. C. ].
Brookes, I. G. Betteley and 5. M, Loxston.
Published by J. Wiley and Sons, London 1966,
418 pages, price §A6.35.

This comprehensive text covers mosi of the
mathematical manipulations required in chemical
studics. A certain amount of prior knowledge is
required by the reader and hence the book is not
for the beginner but for the chemist with a good
basic grounding in trigonometry and algebra, The
text is designed to lead the rcader confidently to-
wards more difficult forms of mathematical
manipulations. It has a large number of worked
examples as well as problems and answers. There
are several excellent chapters on statistics and
their use in practical problems. Of particular
interest is the chapter on the design of cxperi-
ments so that maximum information can be
obtained.

This is not a book that one can sit down and
browse through. [t requires concentrated reading
—usually in conjunction with pencil and paper.
If approached in this manner much useful informa-
tion can be ohtained on the application of mathe-
matics to chemical problems.

P. C. Raxkix.

The Chemistry of the Carbonyl Group, edited

by Saul Patai. John Wiley & Sons Ltd. (Inter-

scicnce}, London 1966, English price 220/-.

This book is the second in a series of advanced
treatises dealing with the chemistry of functional
groups under the editorship of Saul Patai {“The
Chemistry of the Alkenes” was published in 1964},
The first chapter of the present book deals with
physico-chemical aspects and bonding in the car-
honyl group. The [ollowing six chapters are con-
cerned with the synthesis of carbonyl compounds
including a discussion of the bicchemical forma-
tion of carbonyl groups. The later chapters deal
with methods of analysis, basicity of carbonyl com-
pounds and typical reactions ({oxidation, reduc-
tion, condensation, decarbonylation, etc.). The two
final chapters arc concerned with the photo-
chemistry of carbonyl compounds and the chemis-
wry of thioketones. Two chapters, “Equilibrium
additions to carbonyt groups’’ and “Synthesis and
uses of isotopically labelled carbonyl compounds”
did not materialise in time 1o meet publication
deadlines.

The book has both an author and subject index
and over 3,000 references are given. There is no
doubt that the velume will be useful to chemists
generally as a reference work although its price
will limit its purchase to libraries. R. W. Hay.

The following publications are considered

bastc safety equipment in the laboratory...

LABORATORY HANDBOOK OF TOXIC AGENTS

{Royal Institute of Chemistry).

33 /6.

SAFETY MEASURES IN CHEMICAL LABORATORIES

(H.MS8.0.) 5/6.

ST. JOHN'S FIRST AID MANUAL. 6/6.

These are regularly in stock, as well as a range of other books on
laboratory technology, especially mudical laboratory technology.

UNIVERSITY BOOK SHOP LTD.

P.O. Box 1105

DUNEDIN
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The Concept of Energy, by D. W. Theobald,
E. and F. N. Spen Lid, London 1966, 192
pages, 42/-.

This book is essentially a short treatise on energy
written from the peint of view of the historian
and the philosopher of science and perhaps for
the physicist with a philosephical turn of mind.
Mechanical cnergy, thermal energy, energy in the
field and the quantum of energy arc discussed in
snceession and the book concludes with chapters on
the conservation of energy and energy, grammar
and existence, The treatment is too theoretical and
phitosophical to make much impact on the majority
of chemists and to the chemist who is primarily
an experimentalist it will have no appeal at all
Fowever, honours students with a more theorctical
turn of mind will ne doubt find that it makes
interesting and valuable reading.

B. D. ExcrLaxmn.

Chemical Transport Reactions, by H. Schafer,
University of Munster, translated by H. Frank-
fort. Academic Press, New York and Londen
{1964), 161 pages, price $6.80 {U.5.).

The term ‘chemical transport reaction’ will pro-
hably be unfamiliar to many chemists, although
the concept will not. Thus, the carbonyl method
of refining nickel metal makes use of a typical
chemical transport reaction. A velaiile compound
is produced from involatile starting materials, and
then transported in the gas phase to a region
where the physical conditions are so changed, that
a further reaction ensues which results in the
deposition of an involatile product.

The stated aim of the author is to direct the
attention of inorganic chemists to the proved useful-
ness and potential applications of these reactions.
He provides a clear account of some suitable
experimental techniques and a simplified theorcti-
cal treatment of the subjeet which is shown to be
adequate for many purposes. The major part of
the book is devoted to discussing specific trans-
port reactions which have been carefully chosen
t iflustrate the sort of problems which can be
tackled., The reactions described are conveniently
indexed in tabular form at the end of the book,

The present edition, which appeared in 1964,
is a revised translation of a book first published in
German in 1962, Even so, about a third of the
references are dated 1961 or later,

The translation is good in that it appears to be
scientifically accurate, and is for the most part
casy to follow, However, many of the sentences
scem to have kept rather too closely in form to
the German original.

This monograph should be a worthwhile addi-
ion to many libraries. In particular, it contains a
lot of data which are not assembled clsewhere.
and which would often be difficult te obtain
without considerable facility with translation from
the German. C. G. Pore.

MAB brand pioducts

May & Baker go Plastic

Many May & Baker laboratory chemicals now
come in new, rectangular, polythene bottles.
These packs, used for most solids, give many
advantages : % Unbreakable % Space saving
rectangular construction for easy storing

Y Cap easily removed, but completely airtight
when shut % Wide mouth for easy access.
Detailed information on the May & Baker range
of laboratory chemicals is available on request,

MAY & BAKER
LABORATORY CHEMICALS

Manufactured by MAY & BAKER LTD
Distributors
MAY 8 BAKER (NEW ZEALAND) LTD
Lower Hutt P.O. Box 35060 Naenae Tel: 67-016

O Y
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Pepeide Synthesis, by M. Bodzansky and M. A.
Ondetti. Interscience, New York 1966, price
£4/5/6 (N.Z.).

This is a concise (250pp) and useful survey of
current methods of peptide synthesis somewhat
along the Hnes of an ariicle in “Organic Reac-
tions”. About half the book is devoted to a sum-
mary of protection techniques, coupling methods
and ways of detecting racemisations. The re-
mainder consists of a short but useful chapter on
the tactics of synthesis-——which is the best way to
fit possible fragments together, and a larger sec-
tion giving specific examples of the application of
previously described principles. Examples in this
latter section include descriptions of the synthesis
of small molecules like bradykinin as well as more
substantial operations such as the full synthesis
of insulin,

J. N. Sanrrw.

Principles of Chemical Equilibrium, by Kelso B.
Morris, Reinhold and Chapman and Hall,
London 1966, 114 pages, 10/6. One of Rein-
hold’s Scrics: Sclected Topics in Modern Chem-

1stry.

This book, like others in the series, is aimed at
the freshman chemistry student, Tt is divided inio
three chapters dealing respectively with Hetero-
geneous Equilibrium and the Phase Rule, Non-
tonic Chemical Equilibrium and lonic Chemical
Equilibrium. About half the hock is devoted to
ionic equilibria.

The approach is uneven, very traditional and,
in the reviewer’s opinion, likely to confuse the
stuclent and direct his thinking into the wrong
channels. There is virtvally no attempt to unify
the three main themes: to the author they seemn
o be threce distinct Dbranches of chemistry in
which progress is made by applying three  dif-
ferent sets of empirical rules,

One of the major tasks of the University teacher
nf Physical Chemistry is to separatle the ideas of
thermodynamics and kinetics, these often having
been already sadly mixed up by traditional school
derivations of the equilibrium constant expression
hy kinetic methods. The better school and Stage 1
texts now avoid this trap but this book states the
time honoured Law of Mass Action without quali-
fications and uses it to deduce that K is a con-
stant at constant temperature with no indication
that the deduction is valid only for a one-stage
process. The diagram on page 26 implies that
reaction speed s a linear [unction of time and
introduces the term “inhibitor catalyst” with no
explanation. Just what is an inhibitor catalyst!
Le Chatelier’s principle is sketchily treated with

Journal of the New Zealand Institute of Chenutstry

ne indication that the effects of pressur¢ and
temperature are fundamentally different inscofar
as ouly temperature, in an ideal system, affects the
equilibrium constant.

In the scclion on aqueous solution the Lowry-
Bronsted dcfinition of acids and bases is never
mentioned.  Consequently there is no indication
that the process labelled hydrolysis of acetate ion is
rcally the dissociation of the weak base, CHaCOO.

Altogether this book is an unnecessary addition
to the literature of chemistry.

B. D. ExcrLann.

Chemical Energy, by Lawrence E. Strong and
Wilmer ], Stratten, Reinhold and Chapman and
Hall, London 1966, 115 pages, 10/6. One of
Rcinhold’s scries: Selected Topics in Maodern
Chemistry.

This small paperback is essentially an intro-
duction to Chemical Thermodynamics suitable
for the advanced Stage I student and also read-
able with profit by Stage 11 and TI[ students. It
1 a modern ireatrnent insofar as the aim is to
use thermodynamics to interpret physical and
chemical changes rather than to present the legical
foundations of the subject. The Carnot Cycle is
not mentioned at all and reversible processes re-
ceive only a sketchy treatment. On the other hand
there is a good deal of interpretation of AH values
in terms of bond strengths in products and re-
agents and of A8 values In terms of changes in
randomness in the species concerned in the reac-
tion. In the reviewer's opinien this is a thoroughly
sensible way to write a book of this kind.

The authors make considerable use of enthalpy
diagrams of the type for which Chemical Systems,
the CBA text, is justly famous and these add
greatly to the students’ understanding of this
subject. However, the authors never seem to
explain the significance of the two different iypes
of arrows that they use in these diagrams. There
is also much cmphasis on actual thermodynamics
data with many tables of thermodynamic func-
tions for related reactions with interpretations of
the observed differcnces. This should correct a
tendency among those whose education in thermo-
dynamics has heen too pure to regard such data
as being ordained by the Almighty and therefore
impossible to interpret in terms of the changes
that are going on at a molecular level.

The book can be recommended o anyone who
wishes to use thermodynamic data to understand
chemistry rather than to enquire into the logical
foundations of the subject.

B. D. Excraxn,
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SITUATIONS VACANT

RETIRED CHEMISTRY GRADUATES

The Patent Office, Wellington, is offering to retired or superannuated
chermists full or part-tine emplovment as patent examiners at salaries
of up to £2,115 a year according 1o qualifications, experience and hours
worked. Appointecs will work in the Held of industrial chiemistry, and
should possess a University degree majoring in chemistry. Duties will
include preparation of reports on disclesure, novelty and patentability
of patent applications, and technical classification work, Appointees will
have the opportunity of acquiring an intimate knowledge of the latest
overseas advances in chemistry,

Apply to:
THE COMMISSIONER OF PATENTS
P.O. Pox 3093, Wellington, or Telephone 48-860

NEW SUGAR DERIVATIVES

available from Koch-Light

Acetobromogalactose (stabilised with 2% L-Arabonic acid-Y-lactone

CaCO.) prepocked in 100g bots. 190-H probably a specific inhibitor of L-Arabinosi-
6-Bromo-2-naphthyl-«-D-glucopyranoside dase, see BIOCHEM. J. 65, 389 (1957) for
substrate for histochemical location of o- similar specific inhibitors.

Glucosidase. A. M. RUTENBURG, J. A. 52-G

GOLDBARG, S. A, RUTENBURG. 6-Bromo-2-naphthyl-3-D-xylopyranoside

J. HISTOCHEM. CYTOCHEM. 8, 2468 (1960} A new substrate for the histochemical de-
180-d tection of 8-Xylosidase in tissves. 30-d

These are just a few of the interesting new items now available and listed in the
new interim catalogue KL 1/a from | ¢ .

Biochemical Division

Koch-Light Laboratories Lid

COLNBROOK, BUCKS, ENGLAND

Obtain your catalogue from Sole N.Z. Representatives . . .

GEO. W. WILTON & CO. LTD.

P.O. Box 367 WELLINGTON P.O. Box 9071, Newmarket AUCKLAND




Journat of the New Zealand Institute of Chemistry

If you have a laboratory . . . whether it's small
or large . . . research or industrial . . . whatever
the size or type, the N.D.A. can be of assistance to

you.

We stack a comprehensive range of analytical and
laboratory reagents, technical and industrial chemi-

cals, scientific apparatus and laboratory equipment.

CONSULT the N.D.A. in regard to your particular
requirements, we will be pleased to quote you on

an ex-stock or indent basis.

O

The National Dairy Association of N.Z. Ltd.

Thorndon Quay Beach Road
Wellington Auckland
P.O. Box 28 P.O. Box 1001
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To be precise—PYREX« laboratory ware by Jobling

English PYREX & laboratory glassware offers the highes:
standards of precision. Consistent quality and durability.
And competitive cost. i1 is produced in a range to meeg
every known need. (Should new problems arise. expert
design and research teams are ready to supply the best
possible answers.} If you ever encounter difficulty in
obtaining English PYREX S immediately. caontact Jabling.
the manuiacturers. Always be precise — ask for

English PYREX® by name.

DISCOVERIES ARE MADE IN

pvn Ex [JOBLINGLASS}

SAMES A JOBLING & CO. LTD,, WEAR GLASS WODRKS, SUNDERLAND, ENGLAND.

GD Begistered Trade Mard
INTI i

N.Z. Agents: Hart Agencies Ltd., G.P.Q. Box 219, 9 Holland Street, Wellington, Ph. 50-844

SINTERS

PYREX sintered ware offers
fast, efficient fittering. Un-
affected by rearly aft common
reagents—either acid or atkall.
The range covers ail require.
ments.

1:5 P.T.F.E.

PLUG STORCOCK

Leak free. Never teeres, or
seires feven with atkalij. 1:5
taper means al turaing with

precision - na fubrication
neaded.
INTERCHANGEABLE
JOINTS

Compact, easily re-
placeable compon-

ents for routine

work  (number of
foint  sizes  strictly
conlroiled). Highest
quality joints con-
forming to faterne-
tional and British
Standards.
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New
pastures
for old

With fertilizers, selective weedkillers
and scientific advice, ICl has done
much to make pasture-land more
productive. But some pastures—even
with a high fertility potential—still
grow nothing but weeds and coarse
grasses. ‘Gramoxone’ {paraquat),
latest discovery of ICI's agricultural
scientists, is changing this picture,
Applied by spraying, it destroys the
old sward but ceases to be active as
soon as it touches the soil.
Re-seeding with rich, lush grasses can
be carried out almost at once,
without ploughing, to give a fully
productive pasture.

—— e o - P . -

Almost every day something new
emerges from ICl—a new chemical
or a new technigque that enables
some essential task to be carried out
maore quickly, cheaply or efficiently.
The largest chemical manufacturer in
Europe, ICl spends £19 million a
year, in Britain alone, on research
and development.

A world-wide marketing organization.
brings the results of this unique
scientific effort to industry, agriculture
and medicine everywhere.

IMPERIAL CHEMICAL INDUSTRIES (N.Z.) LTD.

3918




_ Gallenkamp
. FLAME
ANALYSER

For faster,
more accurate
determinations
of Sodium and

Potassium

Accurate reading in 5 sec.

Negligible cross-interference between elements
Virtvally rust-proof burner/atomiser assembly
Tropicalised photocell

Immediate operation, no warming up

Operates on town or most commercial gases

Ready accessibility of interior for cleaning and servicing

Applications

Sodium and potassium determinations in:

Biochemical samples, pharmoceuticals, cosmetics, foods
Plant and animal tissues

Fertilisers, soils, water, oils

Cement, glass, ceramics and many other materials

PERFORMANCE: Sodium 2 ppm (0,087 mE/fl) for full scole deflection. Potossium 5 ppm
0125 mE/I| for full seale deflection, Sample uptake rate: 4 mlfmin. Minimum velume for
one reading: 0.5 ml {for occurate results, the average of several readings should be taken).
Repeatibiliy: %,

Each £122.10.0 Ask for details.

LONDON

. -t . Tachnico House - Christepher Street - Londen « E.C.2
a e" am Appointed distributor :
Geo, W, Wilton & Co. Ltd.,
. Box 9071, Mewmarket, Auckland,

Box 367, Wellington.




‘No matter how you say it,

Loboratory Recorder is new . . . the newest in high perform-

ance recording instrumentation. |t

designed for the anolytical loborotory — by the company
that knows laboratery insiruments. Its perlormonce specifi-

cations allow it to speck any longuage

— Ultroviolet and Infrared Speci-
rophotometry, Gos Chromaio-
graphy, pH, ete.
The Reccrder iranslctes
rapidly and cccurately. It scans the
full 10-inch scale in less than (.5
secends. Pen zero can be set to
any point on the scale. It's ac-
curate to £0.25% lor tinear
recording. Seven chort speeds

yeni

the Beckmon Ten-Inch

has been specifically

*For the record — "new” is in Mungarion, Rumanian,

Printed by David F, Jones Ltd.

Turkisn,

may be instantly selected with finger tip control. Three
calibrated input spans — 1, 10, and 100 mv — permit a wide
range ol applications. For convenience, all major controls
are on one occessible ponel, cnd meounting accessories are

aveileble for any laboratory need.

For more information on the lineor
or linear-log model, see your local
Beckmen Sales Engineer. Or write
for Data Ffile LR-156. )

Beckman* EELLNIVIE PRty

WATSON VICTOR LTD.

AUCKLAND
WELLINGTON
CHRISTCHURCH
DUNEDIN



