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Editorial . . .

Recent events leave New Zealanders in no doubt as to the limportance
of wool in our country’s cconomy. Polymer chemistry s responsible for
the development of synthetic fibres which rival wool in many respects.
To counter this rivalry chemistry is being used to modify and Inprove
wool. Two articles in this issuc indicate some of the work that is in
progress in New Zealand.

An Institute member in another field of chemistry has been working
on a rather diffcrent line—to turn wool into an edible protein, 1f this
resulted in a thriving industry, can we be sure that, despite the enormous
shortage of edible protein for the world's population, it will not suffer
the same fate as surplus cascin has done in the past-—be made into
buttons? To fasten our synthetic garments, perhaps?

INSTITUTE PRIZES

Members are reminded that the closing date for entrics for the three prizes is

April 30.

THE CHEMICAL ESSAY PRIZE, Oficred for an cssay or review paper of
net more than 3,000 words, on any aspect of chemical science. The prize is open
to all members and local imembers. The value of the prize in recent years has
heen $30.

THE LC.I. PRIZE. This prize of $100 and a medallion has been donated hy
Imperial Chemical Industries (N.Z.) Ltd. It is awarded for “some major contribu-
tion to be judged by research work published or accepted for publication during
the five years nnmediately preceding April 13 in the year of the award”. Members
mav apply for the award or they may be nominated by Branch Committees or by
individual members.

THE MORCAM GREEN, EDWARDS PRIZE. This is of the value of $50
and is donated by Messis. H. H. Edwards and Morcam Green. It is offered “for the
encouragement of original work by young chemists in pure and applicd chemistry,
with emphasis on applied chemistry”. Applicants must be below the age of 35 years
on June | in the year of the award. The candidate is assessed on pablished work
or on a process he has designed or developed, or the product he produces.
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THE CHEMIST AND INSURANCE

G. A. Lawrence, J.P., O.BE,, BSc, FRI1C.

{Retired. Presiously Chairman of Directors, H. W. Lawrence and Son Lid.)

THe subjects of this article are those which
can Le covered by insurance, The range of
subjects concerns defects in manufacture of
products, processes and packaging, danage
during transport  and  some  hazards in
ird usi:r v.

Thiz chemistry involved is usually not very
profound. Very often the analyst is called
upon to give opinions on many matters when
little or no chemical investigation is required,
But the chemist through his training and
experience should be a keen and critical
ohserver, which eminently fits him for these
tasks. The lundamental requirements arc a
sound, wide knowledge of manufacturing
!)]‘O(ZCéi s, of packing, of materials used in
packihg and of the various conditions of
storage and transport.

In some cases where chemical tests are
used in the investigation of damaged cargoes,
some insurance organisations specify that the
chemist shall report the results of the tests
only, and that no opinion shall be given as
to the identity of the agent causing the
damajze or defect. However, in most cases
h's opinion is required,

Delects found by importers may be due
to mznufacturing fauits or to conditions of
transport. To get a product from the manu-
facturer 1o the retailer road, rail, canal, sea
and @ir transport may bc used. Insurance
covers of different types imay be involved and
more than one insurance company may he
concerned. Therefore, the chemist must
exercize the utinost care in giving an opinion,
otherwise the hurden for pavment of the
¢laim, which mayv involve many thousands
of poiinds, may fall in the wrong place.

Just after the last war we were importing
large quantitics of cigarettes. I was asked to
examine a shipment which had arrived damp
and mouldy and to give an opinion as to
whether they became damp before shipment
from the overseas port, or while being un-
loaded in Wellington in very wet weather.
The damage was due to fresh water. The
cases containing the cartons of cigareties
were uniformly damp to the centres and
mould growth was well advanced. Finding
this, and knowing the length of the time of
the vovage to Wellington, I concluded that
contact with water must have occurred he-
fore being loaded overseas. Enquiries in the
country of origin proved that the cases had
got wet in the rail trucks taking them to the
loading port. The claim was accepted by the
railways. As the value of the cigarettes was
around £11,000 the desirability of tracking
the cause of damage to the correct source
will be appreciated.

Condensation

Damage due to condensation occurs in the
corrosion of metals as well as soft goods,
dried fruit, ete. It can happen not only when
metal objects are shipped bare but also when
thev are wrapped in paper, enclosed in
cartons then packed in water-proofed paper-
lined woonden cases, The use of woodwool
packing can enhance the possibility of con-
densation. Changes of temperature within
the case during storage and transport and
the inability of the moisture to cscape
through the waterproof paper results in con-
densation on the metal surfaces and cor-
raston. Similar condidons cause stain and
mould damage in packages of soft goods.
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Some vears ago I cxamined a consign-
ment of electric irons. Each iron was first
enclosed in a piece of glassine paper, fol-
lowed by porous tissue paper and then a
carton. A number of the cartons were then
packed 1n a water-proofed, paper-lined
wooden case. The manufacturers had gone to
great trouble to ensure that the irons would
arrive in this country in perfect condition,
but this was not the case. Most of the edges
of the brightly polished sole plates had small
areas of corrosion. Changes in temperature
of the small amounts of air enclosed by the
first piece of paper resulted in small amounts
of condensate which could not be re-sorbed.
Had the first wrapping been the absorbent
tissue paper, the corrosion might not have
occurred. The degree of corrosion was small
but sufficient to mar the appearance from a
buyer’s point of view,

Condensation damage has been observed
in bales of soft goods, e.g. cotton sheeting.
The inner covering of the bale is usually one
or two thicknesses of waterproofed paper
with an outer covering of hessian. If the bale
is stored in a warm place or exposed to the
sun, moisture evaporates from the soft goaods,
producing high humidity. A subsequent tem-
perature drop causes precipitation of moisture
and resultant staining and mould growth.

An unusual type of condensation damage

accurred when New Zealand imported some
Canadian flour. The flour, packed in hun-
dred pound linen sacks, was loaded at
Vancouver one winter, Every care was taken
in stowage on the ship, wooden dunnage and
brown paper covering being used. But when
the floui drrived in New Zealand it was
found that in nost of the sacks the flour was
caked along certain areas of the inner walls.
These areas coincided with air spaces which
occur when sacks are stacked. The flour had
been transported to Vancouver over the
Rockies at sub-zero temperatures so that
when loaded onto the ship it was at, or
below, freezing point. As the ship went south
mto warmer weather, the ventilators passed
into the hold humid air which reached dew

point when coming into contact with the
Hour sacks. This accounted for the fact that
only those parts of the sacks which could be
reached by the air were afTected.

Corrosion

During transport, corrosion of metal pro-
ducts occurs frequently. In New Zealand,
damage to galvanised sheet and wire is often
encountered. Mere exposure of galvanised
products to a damp atmosphere will rapidly
cause dulling of the surface due to forma-
tion of basic zinc carbonate,

Corrosion is often causcd by contact with
sea water and other chemical substances.
Years ago it was the practice for assessors to
do their own stlver nitrate tests and there is
little doubt that because of this many cases
of corrosion were wrongly attributed to sea
water. The mere presence of chloride does
not justify the conclusion that damage has
been caused by sea water. Other common
sources of chloride are commeon salt, calcium
chloride from brine circulation systems,
potash manures, ammonium chloride, hydro-
chloric acid, leakage from ship’s sewage
svstemns, urine, and certain chlorinated hvdro-
carbons.

When seawater or common salt is in con-
tact with zinc a complex series of reactions
occurs, producing ultimately a mixture of
basic zinc carbonate, zinc oxychloride and
sodium carbonate. Probably any calcium and
magnesiumn present would ultimately be con-
verted to their carbonates, T have often en-

_countered corrosion products from galvanised

sheet and wire where the chloride has been
converted to the rather insoluble zinc oxy-
chloride. It is dangerous to rely on simple
extraction with distilled water as suggested
in Lloyd’s Survey Handbook. The only sure
method is to weakly acidify with nitric acid
before carrving out tests for chloride, calcium
and magnesiutn. The procedure I have
adopted over many vears is: Scrape the cor-
rosion products from the surface with a knife
and hoil a small quantity in distilled water;
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take its pH if necessary (a month’s contact
of gzlvanised wirc with seawater or salt can
produce an extract of pH 10.4); weakly
acidify with nitric acid and test for chloride,
sulptate and phosphate. Another portion is
testerl for nitrate or mitrite. Quantitative
estimations of those present are then done
and then their ratios calculated, Tests for
sodiujzmJ potassium and bromide arc also
done. It should be remembered that indus-
trial grade common salt nearly always con-
tains some bromide, as do many potash fer-
tilisers. The presence of phosphate could
indicate contact with certain fertilisers, but if
coupled with the presence of chloride, urine
could be indicated. The presence of nitrate
could indicate contact with potassiumn or
sodium nitrate or nitro-lime, in which case
furtter identification tests are indicated. It is
not uncotmmon to find traces of phosphate in
corrosion products of wire because it has been
stored or handled in or near a place where
phosphate fertilisers arc stored and the dust
has fallen on the wire.

Sometimes the above tests are negative.
Useful information can often be obtained
by ftesting for volatile acids and alkalies.
Acetic acid has been found to be the cause
of corrosion. The corrosion products are dis-
tillecl from water weakly acidificd with phos-
phoric acid. The distillate is further purified
by znother distillation, neutralised, evapor-
ated, to dryness, then a semi-micro dry distil-
lation carried out. Ortho-nitro-benzaldehvde
detects liberated acetone. Formic acid and
the higher molccular sweight acids do not
vicld acetone under these conditions. Formic
acid. may be detected by the silver reduction
test. ' )

The causes of corrosion can cover a very
wide range. The manufacturer is SOMmetimes
at f;‘mlt. On one occasion the manufacturer
had. apparently bought some old sacking to
bind round the ends of his galvanised water
pipes. Some of the sacking was old salt sacks.
The condition of the pipes when they arrived

in New Zealand was indescribable.

Packaging

Recent years have seen considerable im-
provements in packaging. Polythene bags and
plastic containers in steel drums to carry
salts and liquids have reduced spillage con-
siderably. A number of chemical products are
packed in hessian sacks with or without poly-
thene liners. The “Use No Hooks™ notice is
often ignored and the spillage can cause
damage to other things.

A consignment of ferric chloride arrived in
Wellington from overseas. The inanufac-
turers completely overlooked its deliquescent
nature and packed it in forty gallon steel
drums with loosely fitting lids. During the
voyage, moisture was absorbed, the liberated
acid ate through the walls of the drums and
flowed onto the floor of the ‘tween decks
where the drums were, then finally escaped
to the scupper outlets. Here, with final de-
composition in contact with air and sea
water, the ship’s side from midships to stern
was covered with the brown film of ferric
oxide. The acid caused considerable ctching
of the decks and scupper outlets.

I stressed the immportance at the beginning
of this paper of the responsibility for damage
being directed to the right quarter. A large
consignment of canned sardines arrived in
New Zealand in a damaged state. Inside the
cartons. the labels on the cans were dis-
coloured and keys and edges of the cans
showed varying amounts of rust. ‘Somcone’
tested for chloride and concluded that sca-
water was responsible. The insurance com-
pany was about to accept responsibility when
‘someone’ had second thoughts and decided
that a fuller investigation should be made,
and T was called in. The first thing T noticed
was that there was no real evidence of suf-
ficient external wetting of the cartons to
match the condition of the cans inside. Cer-
tainly I found chloride on the labels and
wrapping paper, but I decided that it was
not due to sea water, The usual method used
to wrap a can of sardines is to place the key
on top of the can, cradle the can on a piece
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of paper, draw the [ree edges together and
secure by sticking the label over the top. The
chloride was an ingredient of the adhesive
and was present in such quantity that it had
caused deliquescence, and the discolouration
of the labels and the rusting of the keys and
can had been brought about by the damp-
ness. The packers of the sardines accepted
responsibility,

Spray-painting

The lollowing case was possibly the first
instance when coloured photo-micrographs
were submitted as evidence in court in New
Zealand. An injunction was apphed for by
some houscholders against the operators of a
spray-painting  plant.  The householders
claimmed that the fumes and dirt from the
plant caused deterioration of their houses.
The Court and Counsel for both sides agreed
to ask me to investizate the complaint and
make a report,

The spray booth was large, well con-
structed and well vented .In another part of
the works was a grinding wheel for grinding
steel objects, The houses in question fronted
a macadam road and were a short distance
from a busy highway, The windows, both
facing the factory and away from it, were
all rather grubby with a brown dust-like film,
Jjust like the appearance of windows near a
busy highway, The only real evidence of
paint-spraving was the odour of solvents on
the curtains, Microscopic examination of
damp filter paper swabs of the windows dis-
closed a magnificent collection of microscopic
globules of paint of every colour used in the
spray booth. A paper-covered magnet passed
over the windowsills collected minute frag-
ments of steel from the grinding plant. Colour
photomicrographs were taken of the swabs
from the windows and provided striking evi-
dence in Court that spray-booth material
was actually reaching the houses.

Explosions

Many vears ago an explosion in a fertiliser
works caused severe injuries 10 a number of
workmen. A consignment of sulphur was
being transferred by bucket-type elevator
from trucks to the bin. The eclevator was
driven by an electric motor through a fric-
tion helt. Sometimes the heavy load caused
the belt to be thrown off the pulley, When
this happened a ratchet and pawl came into
operation to stop the clevator from slipping.

Tt appeared that a dense cloud of sulphur
dust developed and an explosion occurred,
coinciding with the ratchet and pawl coming
into operation. It was thought that a spark
was struck when the paw! came into contact
with the ratchet, and that the spark may
have ignited t};e sulphur dust. However it
was never proved. The electric motor was
exonerated because it was enclosed.

We carried out a number of experiments
in the laboratory, but found it difficult to
induce ignition with the sort of spark that
we thought may have been produced. Inci-
dentally, we found that Lycopodium powder
was an ideal dust w demonstrate a dust
explosion.

While giving evidence in this case T listed
some of the dusts known overseas to have
caused explosions and instanced flour dust
tn flour mills, The presiding Judge inter-
rupted me to say that he had been in many
flour nills and had never noticed any dust. I
respectfully explained that he had seen nonc
because modern flour milling machinery is
effectively screened to prevent dust getting
into the atmosphere, but that if these pro-
tective measures broke down and flour dust
invaded the atmosphere, it was a definite
explosive hazard.

Electrolysis

Some time ago certain roller bearings
which were imported as replacements in the
front wheels of a popular make of car broke
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dowr with abnormal wear of the bearing
surfaces alter only a few hundred miles run-
ning. The bearings consisted of outer and
inner rings, rollers and a pressed steel cage
to hold the rollers in place. A dark coloured
grease impregnated the bearing.

The wear was seen as deep, transverse
parallel ctchings across the bearing surfaces
of bath rings, coinciding with that part of the
circumference of each roller halfway between
the two bearing surfaces. The edges of the
cage adjacent to the rollers were also etched.
The remaining parts of the bearing surfaces
were quite bright, which showed that the
grease itsell was not the corroding agent.
As this appeared to be a clear case of elec-
trolvsis, the several components were tested
and inarked differences of potential recorded.
Analisis of the grease showed that it was
semewhat crude and contained among other
things small amounts of moisture and a
water-soluble sulphur compound. The pre-
scnce of these two substances in the grease
provided the electrolyte and this together
with the differences of potential of the bear-
ing parts provided the circumstances for this
unusual case of electrolysis. [t can easily be
realisad that when the bearings were used
the finely etched trenches developed into
corrugations, then complete breakdown of
the bearing surfaces. In view of the world-
wide distribution of these spares, the mann-
lacturers were very pleased to have the matter
hrought to their notice.

During the last war when the Germans
introduced that deadly menace to shipping,
the magnetic mine, the British as a counter
measure introduced the degaussing of ships.
A ship well known in New Zealand was de-
gaussed in a South Island port, then docked
in Wellington for its periodical inspection and
painting. The morning she was docked the

COMpAany management asked me to come to

the dock to advise them on a problem that
had arisen. The paint was heavily blistered
on practically the whole of the sides of the
ship. In some places the paint had already
fallen off and in others there were bulging
blisters about the size of the palm of a hand.
There was a considerable thickness of paint
so the force neceded to lift it off the side
of the ship will be appreciated. When these
blisters were broken they were found to con-
tain a black pasty mass, no doubt consisting
of mainly ferrous oxide because it rapadly
turned reddish-brown when exposed to the
air.

It was clear that these conditions had heen
brought about by some electrolytic action
whereby hydrogen had been generated at the
surface of the steel plate, had caused the
blisters and reduced the oxide to the ferrous
state. I reported to the management accord-
ingly, and not knowing what work the de-
gaussing had entailed, advised them to ascer-
tatn whether the ship had been connected to
some source of shore clectric current during
the work. Word came back that several elec-
tric welding units had been used and that
someone had blundered in earthing them to
the vessel,

During the better part of fifty years, [
have bheen called upon on many, many
occasions to give advice on inatters concern-
ing ships, problems of corrosion, of odours in
holds, in oil tanks, water supplies, enginc
bearings, fuels and lubrication, and hosts of
problems in connection with cargoes. But this
was the most astonishing and impressive
thing I have ever seen in shipping. The
whole of the sides from waterline to keel,
from stem to stern, was pockmarked with
these huge blisters. The earthing of the weld-
ing machines had turned the vessels into a
vast clectrode—and what could have been a
more suitable electrolvte than sea-water?
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THE YELLOWING OF WOOL
J. L. Hoare, M.Sc., Ph.D. and R. G. Stewart, M Sc., ARIC,

Wool Research Laboratories, Lincoln

OnNE of the advantages of wool as a textile
fibrc 15 the case with which it can be dyed
to a wide range of colours. In certain in-
stances however this advantage is reduced
for one or both of the following reasons:
i. The wool may not be white, which pre-
. cludes its use for bright pastel shades.
ii. The lightfastness of the wool itsell may
be such that, depending upon conditions
ol exposure, it inay bleach or yellow and
so give rise to a shade change in the dyved
article. "This fault is particularly evident
when the wool has been dyed to lighter
shades.

This problem of yellowness in wool is of
considerable importance since the advent of
synthetics. Generally they are more difficult
to dye than wool but they arc obtainable as
bright white fibres whose colour stability after
dycing, in many cases, is good.

The relatively poor colour performance of
wool fibre has several aspects which may be
considered as follows:

(1) Wool is prone to discolouration by a
wide variety of agencies during growth and
storage prior to processing. Since it is not
clear beforehand whether these discoloura-
tions are removable by washing, discoloured
woal invariably fetches a lower price at auc-
tion than its “good” coloured counterpart. A
considerable proportion of the New Zealand
wool clip s discoloured to some extent and
hence is less valuable than it otherwise would
be. Some of the sources of colour in raw wool
are dirt, faccal matter, etc.; urine stain;
weathering, soiling of the tips of the staples;
black fibres, dip stains, brands, etc.; pigments
in the suint {dried sweat); pigments pro-
duced as a result of microbiological activity;
chernical damage caused by alkaline suint;
combined effect of heat, moisture, alkaline
suint, rmicrobiclogical activity, etc. during
storage of wool in the hale.

Of these, the first three could be reduced
by covering the wool during its growth. But
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the economics of covering are poor and the
mitigation of these particular faults will de-
pend on some as yct unseen improvements in
sheep management techniques. The produc-
tion of black fibres is genetic in origin and
can be eradicated by careful breeding. The
elimination ol discolourations duc to brand-
ing is likewise in the hands of the farmer.
The last four aspects seem to offer scope for
research. Thus it has been reported’ that the
discolouration of moist wool during storage
in the bale is inhibited by para-lormaldehyde.
However, these phenomena are little under-
stood and niuch more work needs to be done,

(2) Cherically unmodified clean wool has
a tendency to absorb blue light selectively
and so appears cream in colour rather than
bright white (fig. 1). This limits the bright-
ness of shade attainable in dyeing pastel
colours, when total dycstufl quantities are
0.1 pereent or less,

Bleaching with hydrogen peroxide and/or
sodiwm bisulphite reduces the absorption of
blue light but does not climinate it com-
pletely. Bleaching mnay also produce pro-
blems of subsequent lightfastness of the dyed
material.

(3" Wool is vellowed by conditions of
high pH and heat. This may occur if pro-
cessing is carried out incorrectly or during
Jaundering or ironing. Although a consider-
able amount of work has been done and is
in progress, neither a clear understanding
of the: origin of the yellow colour nor a means
of preventing it has vet cmerged.

Ceirtain of the amino acid residues, e.g.
cvstine, in wool are sensitive to both heat
and zlkali and could thereflore he involved in
the yellowing. However, because relatively
simphz polymers, such as those of the poly-
amide (nylon) type, are vellowed by heat it
seems highly likely that main chain modifica-
tion way be a factor. Strong alkali is known
to dejzrade wool by a S-elimination mechan-
ism at the cystine linkages and formation of
an amino-acrylic acid intermediate® as fol-
]ows:‘

11

-COCHNH- NacH -COCNH- + §°

l —_ ] l
CH., CH,

|

S

%

Conceivably this could lead to increascd
overall conjugation within the protein net-
work, a shift in the U.V. absorption spec-
trum to higher wavelengths and, hence,
vellowing,

(4) Wool is susceptible to discolouration
by water-soluble coloured inatter and ions
during processing and laundering. This is
particularly true if the wool has been chemi-
cally madified by bleaching or chlorination
{shrink-proofing) . Special detergent mixtures
have been developed to overcome this dis-
advantage in the case of iron contamination
in the water supply,® while discolouration
during processing can be avoided by modi-
fcations in the processing cycle*

(5) Many vyellow discolourations fade
when exposed to visible light which is sub-
stantially free from U.V. radiation. This can
cause pastel colows to change shade? as
when wool is exposed to sunlight through
window-glass. The effect is probably due to
photo-oxidation and disruption of the con-
jugation responsible for the absorption of
blue light.

(6) Sunlight containing relatively large
amounts of radiation in the 290-350mpu range
will cause wool to vellow. This effect is par-
ticularly noticeable if the wool is wet and
has been bleached with certain  oxidising
agents or brightened with  fluorescent
brighteners.

Once again, in spite of a considerable
amount of work and the demonstration that
certain of the amino acid residues, ¢.g. tyro-
sine, tryptophan and cystine, are attacked,®
the precise origin of the colour remains a
mystery. Even mere important, a practicable
industrial process for preventing vellowing is
still lacking. Certain ultra-violet absorbers
will prevent vellowing of dry wool by a



12 . Chemistry in New Zealand, fournal of the New Zealand Institute of Chemistry

fluorescent sunlamp in air, but only when
applied in fairly large amounts (1-7% w/w
or more).% Similarly, treatment with a mix-
ture of thiourea and formaldehyde works
quite well for wet wool exposed to sunlight.?
Unfortunately, the effect is temporary and
largely removed by washing,

Certain amino acid side chains, c.g. trypto-
phan, probably play an important role in the
absorption of ultra-violet radiation,® e.g. in
sunlight. Part of the resultant yellowing may
be a consequence of main chain attack as
discussed in 3. Experiments with model cotn-
pounds have shown” that substances con-
taining the peptide link are modified by
radiation in the presence of O, as follows:

ho
RCONHC"H,R ——
O

hvdrolvsis
RCON = C"HR ——

RCOOH + O = GYHR 4 NH,

In wool this would presumably give rise
to keto acids after hydrolysis as follows:

hu
RCONHCH({R"}CONHR"” —
O
hydrolysis

RCON = C(R’) CONHR” —
RCONH. + R’COCOOH - R”NH,

Keto acids have been detected'" in the
hydrolysate of wool exposed to simulated sun-
licht, confirming the above hypothesis. The
introduction of unsaturation into the peptide
chain by racdiation may contribute to the
vellowing by causing a shift of the absorption
spectrum further into the blue region,

Work on this diverse problem of vellow-
ness in wool is proceeding along two main
lines at the Lincoln laboratories.

Advantage is heing taken of the present
situation in which the Wool Commission has
bought large quantities of crossbred wool.
Selccted bales have been sampled and will
be resampled over the months ahead to
follow the development of discolouration, if
any. By correlating changes in colour with
changes in other parameters it is hoped to
obtain an indication of the mechanism in-
volved and also the economic importance of
any deterioration that occurs.

The second line of investigation has been
to study the mechanism by which suint (the
water soluble fraction of the flcece) becomes
so alkatine (pH values of 9.5-10 being com-
mon). These high pH values are often
associated with yellow in the fleece as shorn.
Already it has been found possible to raise
the pH of the suint of normal white greasy
wools to these high values by suitably adjust-
ing conditions. If this can be correlated with
development of yellowness we will be pro-
gressing towards a possible explanation of
why greasy wool yellows on the sheep’s back
—and hence towards methods of eliminating
this fault
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MODIFICATION CF WOOL

W. 8. Simpson, M.Sc.,, Ph.D.(Leeds)

Wool Research Organisation of N.Z. (Inc.)

THE {extile industry has undergone a revolu-
tion over the past twenty years. Synthetic
fibres have become more diverse in type, the
means of processing and dyeing them have
become increasingly efficient, and perhaps
most significant, the trend is for them to
become cheaper. The wood-cellulose bhased
rayon fibres, once regarded as cheap, low
quality textiles have also become formidable
competitors  to natural fbres and the
stronger man-made fibres due to progress in
the technologies of their production and
utilization. Wool rescarch laboratorics around
the world have the responsibility for creating
the foundations for similar technological
advanies over the whole structure of the
wool industry.

Wool may linprove its competitive posi-
tion bv—
(a) lmproving fleece quahty, classification
and marketing.

(b) Using more cflicient and novel proces-
sing methods.

{c}) Applying intelligent promotion.

The first two categories are largely within
our province although many parts of them
lie mnare within the provinces of our agri-
cultural research organisations and the Wool
Industries Rescarch Institute. One major
contribution the Wool Research Organisa-
tion czn make is its ability to carry out bio-
chemical, chemical and physical rescarch on
wool and wool proteins. In this area one
proposition being explored at present is that
wool rnay be chemically modified, or addi-
tives tound to it, in such a way that the
resultant fibre is better adapted to particular
end-uses which need not necessarily be in
textiles. Two of these projects are briefly out-
lined.

Polymer Grafting

Previous attempts to alter wool by intro-
ducing internal deposits of various polymers
into wool fibres resulted in physical changes
of limited technological value. Chemical
catalysts suitable for initiating the polymerisa-
tion of typical monomers such as acrylonitrile
and styrene must be capable of penetrating
the wool structure, which means they must
be soluble in water or a strong organic acid.
The obvious examples tried for wool-polymer
grafting are persulphate! or ferrous ion-
peroxide,* but these unfortunately degrade
the wool substrate by oxidative attack on the
disulphide cross-links between keratin chain
molecules. More recently y-ray or 300 KV
clectron initiation has been tried™*". Adc-
quate dosages (0.3-1.0 MRad) requircd to
achicve useful amounts of grafted polymer
(20-60 percent weight increase) are well
below the level of about 3.0 MRad at which
protein chain degradation begins to show
itself as decreased tensile strength or in-
creased solubility of the modified wool.

In collaboration with the TInstitute of
Nuclear Sciences, D.S.L.R., a wide range of
polymers have been grafted in wool, prin-
cipally using Cobalt-60 y-ray initiation. Rapid
grafting can be achicved using a mutual
radiation technique, i.c. the wool, imonomer '
and solvents are irradiated simultaneously.
Grafting is relatively slow and the yields are
much reduced if the wool is first irradiated
then placed in menomers later, even if con-
tact with oxygen (which forms stable addi-
tion radicals) is prevented. ES.R. speciro-
scopy studies at Physics and Enginecring
Laboratory, D.S.I.LR., and in Australia indi-
cate that the radicals which are first formed
in the wool convert to more stable radicals
which are less effective in promoting graft-

ing.
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A novel chemical initiator has been de-
veloped® which avoids the problems of oxi-
dative damage to the wool. An addition
complex is formed when copper acetyl aceto-
nate is added to an excess of trichloroacetic
acid. It is also formed in site when wool is
soaked briefly in a solution of the two and
remains bound internally when the escuss
acid is removed by rinsing. Wool impreg-
nated in this way and placed in an acrylo-
nitrile /water solution will double in weight
due to non-extractable polymer deposition,
within two hours at 60°C. The details of the
mechanism of initiation are not certain but
the pH dependence and specificity of the
initiator for certain monomers indicates an
tonic mechanism rather than a free radical
one. The trichloroaceto ligand apparently de-
composes to form CCly~ and carbon dioxide.
The dependence of the rate on trichloro-
acctate concentration indicates that one
molecule of hound acetylacetonato-copper
generates 4 number of CCl,™ initiating
groups by a continuous process of ligand
bonding, followed by its decomposition.

Work is still in progiess to develop satis-
factory methods for grafting monomers
which cannot be polymerised with this initi-
ator. The changes in physical properties
which we have observed up to this stage
indicate that technologicaily valuable new
wool-based products are possible. Both in-
creased stiffness” (c.g. for carpets) and in-
creased softness and elasticity {e.g. for ap-
parcl} are among the effects so far observed.

. Chemical Modification

A proper account of what is possible in
this field would need to be a review of a

large part of protein chemistry, but the most

obvious areas for attention can be grouped

undcr;

(a) Increasc in the number and stability of
inter-molecular cross-linkages.

(b) TIncreased stability towards heat, alkalis
and light.

{c) Altered affinity for water, dyestuffs, etc.

One aspect of the third category that we
are exanuning is the potential of wool as an
ion-exchanger or selective absorbant. The pK
values for the ionization of basic groups
(amino, guanidino and imidazole) and acid
groups {carboxyl} arc affected by their en-
vironment inside the fibre (Donnan mem-
brane cffect). This effect is eliminated when
the wool is solubilized and fractionated into
soluble proteins which can then be titrated
m solution. If the e-amino groups of Iysine
are succinylated (Reaction 1) and/or the
guanidino groups of arginine are treated
with  glyoxal-bisulphite® (Reaction 2} the
ratio of acidic to basic groups in the dis-
solved protein can be considerably altered,

The consequence appears to be a pro-
nounced shift to higher pK values for all the
carboxyl groups. To put this observation in
another way, the charge density over the
surface of the solvated wool protein molecule
is sufficiently high so that the ionization con-
stant for any particular chemical group is a
function of the net charge horne hy the
whole molecule.

The analogous conversion of terminal
carboxy groups to basic groups may have
cven more practical benefit, but further
fundamental research is needed to develop
simple, effective means of doing this.

(1) R—(CH2)4—NHs + CHs—CHy ———— R—(CH2)—NH —CO—(CHa)s—COOH

I i
co  Co
NS

0
NH.

4 glyoxal
(2} R—(CH.)y—NH—CH

NH

N—CH—8O:"
V4

———3 R—(CHa)s-—-NH—C
AN bisulphite

N=CH
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Somie novel methods are being tried in
order to determine the affinity of wool for
various classes of compounds and ions, Clean
wool .is first broken down into component
cortical cells with papain-bisulphite.® These
cells are approximately 100p x 6p in size,
compharable to particles used as substrates for
columin or thin-layer chromatography. Wool
cell dispersions produce robust thin layers
with a texture and strength similar to chro-
matography paper. Preliminary experiments
show that these thin layers or wet columns
are chapable of resolving mixtures of similar
comppunds. The results may suggest pos-
sible industrial applications for wool in the
general feld of filtration and purification.
Prelirninary trials have been made of wool
cigaritte filters, both here and in Australia.
Wool proteins cast in the form of membranes
show some promise as temporary skin for
severely burned patients. To cite a concrete
example of the use of this ubiquitous fibre
as a fAltering medium, Los Angeles possesses
a tfourist attraction of no mean drawing
power, a wool filter bed several acres in
extent, used for the disposal of sewage!
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RIC. Monographs for Teachers. Nos. 12, 13,

The: theoretical tenor of sixth form chemistry
today makes teachers feel more acutely the need
for suitable background reading.

The twe most recent Royal Institute of Chemi-
stry Monographs for Teachers:

Mo. 12, ‘Elements of Chemical ‘Thermo-
dynamics’ by E. A. Guggenheim, 70 cents;

Mo. 13, ‘Principles of Osmotic Phenomena’
by J. F. Thain, 80 cents;

will inake welcome additions to the list of titles.

Prdfessor Guggenheim states that the aim of
elementary thermodynamics is to teach the student
how :the direction of chemical reactions and the
equilibrium condition for balanced reactions can
be determined from calorimetric and related mea-
surenjents. Nine examples are given to illustrate
the way the tables of standard enthalpies, entro-
ptes and heat capacities may be used to calculate
partizl pressures, hoiling points, transition tempera-
tures, equilibrium constants and solubilities, and
ty dezide which of twa processes is possible.

The early chapters, which outline the scope of
thermoedynamics and define the most important
quantities using up-to-date conventions, are most
useful, But an approach which was less formal
and more inclined to the pictorial would appeal
more to the reviewer who fears that teachers may
be dismayed by symbols in such a high concentra-
tion.

Osmotic pressure makes 1ts appearance among
the colligative properties almost as an afterthought
put in to round off the topic without being related
in a straightforward way to the others. This mono-
graph helps to put it in perspective,

De Thain first outlines definitions and then
bricfly traces the historical development of ideas
on osmosis. Three theorctical chapters follow and
after these, methods of measurement and proposed
mechanisms are dealt with. The last two chapters
on osmotic phenomena in animals and plants will
prove of value to biclogists.

Tn both monographs, the mathematcal sections
provide useful summaries for those whose physical
chemistey operates at this level while the descrip-
tive sections contain material of direct value which
will commend them to teachers.

A. F. Baxer.
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STATE SERVICES COMMISSION

DEPARTMENT OF AGRICULTURE

Chemists /Bacteriologists Whangarei, Auckland, Hamilton, New Plymouth,
Wallaceville, Wellington,

Salary payable up to $4050 according to qualifications and experience,
or

Senior Chemist/Senior Bacteriologist

Salary payable up to $4290, according to qualifications and experience.

Opportunity for newly qualified and experienced graduates to enter a
ropidly expanding field of vital importance to New Zealand's dairy export
trade. Vacancies exist at new and estabiished quality control laborotories at
various centres.

Duties: Include investigation of compasition, purity, etc., of all types of
dairy produce; supervision of analyses and tests carried out by Technicians;
laboratory projects to improve quality of dairy products and determine accept-
ability for specific end uses; advisory supervision of dairy factory laboratoiies.

Qualifications desired: B.Sc. or M.Sc. in chemistry, bacteriology andfor
microbiology. Good prospects for advancement on merit for appointees prepared
to accept responsibility,

Applications close on 20 February, 1968, with the Secretary, State Services
Commission, P.O. Box 8004, Wellington. Applicants should preferobly use
Form P.5. 17A obtainable from Post Offices, and should enclose copies only of
testimonials and quote vacancy number 100,

Assistance towords expenses will be given to a married man required to
move his household.
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THE 1967 LIST OF MEMBERS

For the first time the List of Members com-
prises two sections, one Alphabetical, the
other Occupational.

The Alphabetical section  follows the
familiar pattern of the past. To the best of
the information available it is correct as at
December 1st, 1967,

Until this year it has been customary not
to list the origin of bachelor’s and master’s
degrees conferred by the University of New
Zealand. Now that these degrees are diminish-
ing in proportion to the total it was decided
to list the source of all masters’ degrees but
not the level—e.g. First Class Honours.
Bachelors’ degrees continue to show only the
degree, not the source, but the B.Sc. (Hons.)
degree is noted, Wherever possible this altera-
tion has been made but in cases of doubt the
listing is unchanged. Tt is hoped that mem-
hers concerned will ensure correction at the
reprinting in two years’ time,

A number of former scientific officers in
the Govermiment Army do not realize that
demobilization has taken place and that now
they are members of a Kafka-like body of
bureaucrats called “Scientists”. Only over-
sight will have saved any officer from being
strinped of his rank and consigned 1o the
body scientific.

(Well.) appears after some degrees for the
first tiine. This is the official abbreviation for
decrees conferred by the Victoria University
of Wellington. Gratitude is expressed to the
authoritics for abandoning the heathen hybrid
“Massey  University of Manawatu™, for
“Massev University” is much shorter to trans-
scribe. Being grateful, the committee has
corrected all Massey listings.

But these are dull things, probably enly
pleasing to a chairman who is showing symp-
toms of pedantrv. Much more interesting and
controversial is the Occupational section. The
response to this was excellent and as a result
of suggestions made by members the original
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nineteen categories have been increased to
thirty-five. It was realised that some mem-
bers would have preferred to be listed in one
of the additional categorics had they known
of them. Typical is “Petroleurn Chemist™.

The committee has therefore exercised a
judicious mixture of members’ choice, per-
sonal knowledge, clairvovance, and down-
right arbitrariness in placing each member
into a suitable calling or callings. Those who
are displeased with the station in life to
which it hath pleased the committee to call
them will be enabled to remedy the matter
when the List is reprinted in 1969,

The most problematical category to alle-
cate was “Administration”. Tt became obvious
that many members no longer practised as
chemists but spent their days oiling adminis-

~trative machinery so that others might puwr-

sue chemistry in peace and prosperity.

The solution to placing inspectors, prin-
cipals, vice-chancellors and registrars was
simple. The three teaching categories, secon-
dary, technical institutes, and universities,
were widened to include administration. Tt
only necded the inclusion of teachers colleges
with the universities to pigeonhole almost all
members connected with education, however
remnotely.

The other administrators were more difh-
cult. Thanks to the management consultants
industry abounds with grand titles. Titles are
cheaper than salary increases and many carry
less responsibility  than the name  would
suggest.

Because of this, the committee decided to
err on the side of harshness. Only those
known to be occupying the top administrative
posts in organizations have been included.
Directors of research institutes qualified,
directors of research sections did not. Corn-
pany managers did, but technical managers
did not. Perhaps a little unkindly, neither did
plant superintendents. In cases of doubt, age
was sometimes invoked. The committee con-
sidered that administrators tend to be over
fortv. The vounger set may draw comfort
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from the probability that such folk are per-
haps also balding and paunching.

Co-operation is songht in correcting any
injustices but it is firmly intended to main-
tain “Administration” as an exclusive group-
ing.

The term “chemist” when used in refler-
cence to a member of the N.Z.1.C. carries a
guarantee of professional gualification. The
committee thought that the tern “chemical
engineer” should carry a similar guarantce
and therefore barriers have been erected
around this category. Only thoss with a
degree in the subject or who are corporate
members of a chemical enginecring institu-
tion have been included.

Probably the chief virtue of an “Qccupa-
tional” section is that it provides a quick
reference to “who works at what” in New
Zcaland. It provides a rapid means of getting
in contact with thosc engaged in any par-
ticular professional activity. For this reason
it is hoped that a number of younger mem-
bers who are not working will not be too
startled to find themselves in the “Retired”
category. It was thought that anyonc seek-
ing a chernist for part-time work would look
in the “Retired” section. Accordingly any-
one who appeared as though they might be
prepared to do part-time work was included,
rather than open a category “Housewives and

Allied Trades.”

The term “Applied Chemist” rested com-
{fortably on the shoulders of those in rescarch
organizations, whilst their brethren in indus-
try were almost all “Industrial Chenists™,

The latter group is large and could well
be subdivided. A start has been made by
splitting out “Meat”, “Dain®, and “Build-
ing Materials”, Suggestions for more splits
would be welcome.

“Research Students” have not been listed
solelv because it was thought that many
would have ceased to be such long before a
revised List was printed,

To maintain the List at a rational size
cach member has been allowed listing in not

more than two categories. This will be fol-
lowed rigidly, and members should bear it in
mind when seeking to divide such categories
as “Analyst” into water analysts and forensic
analysts. In gencral the aim of dual listing
is to provide the basic discipline and a pro-
fessional activity. Thus “Polvimer Chemist”
and “Applied Chemist” is logical as is
*“Theoretical Chemist”™ coupled with “Uni-
versity Teaching™.

The parturition of the “Occupational”
List kept the committee busier than usual,
and there is an awareness of birth scars. Some
will disappear with maturity, but closer
examination may show some in need of
cauterization. To this end comment is sought
{rom everyone intcrested.

To be of any use a membership list must
be continually updated. The practice of
showing each member how the individual
listing will appear in print works well, but
it is surprising the number who don’t know
{or don’t care} what their correct title is, or
for that matter, what is the correct title of
their place of work., Thus do they work for
“N.Z. Dairy Products Ltd.”, or “New Zca-
land Dairv Products Limited”, or even
“Dairy Producis (NZ) Lid.”,

Over some years an auwempt has been
made to shape the List into a positive style,
and such variations as the one quated look
slovenly, particularly if differing versions
appear on the same page.

Wherever possible the place of work is the
preferred listing. The List is primarily for
professional purposes, and a professional man
without a professional address and no listed
activity may justifiably be supposed un-
employed.

Members with overseas degrees can help
by ensuring that they quote the correct
official abbreviation. Those with unusual
qualifications can assist an ignorant chair-
man by noting at the bottom of the card
just what the initials stand for. At present he
is  struggling with  ANZIMLT. and
F.AAAS.
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Notes are better made on the front of the
card rather than on the back or on separate
pieces of paper. Notes get lost and one can
fail to turn a card over. The revisions are
all transcribed on to a master set of cards
held by the committee and the List is set
only from the latter.
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It is hoped that members will bear with
any sins of omission or commission until next
printing. Those who cannot and wish to
relieve their frustrations are asked to write
to the Chairman, for he, not the Registrar,
was responsible.

1. 8. Porraro, Chairman,
List of Mewnbers Committee.

CURRENT CHEMISTRY . . .

BREAD QUALITY

P. Meredith, M.Sc., Ph.D.(Birm.} -

Wheat Research Institute, Christchurch

Tue quality of bread is dependent on the
formation by fermenting yeast of gas bubbles
whose walls have optimum visco-elastic pro-
pertics. The bubble wall is a complex mix-
ture of hydrated proteins and of starch gran-
ules in process of gelatinization. Probably
there are two reasons for the complexity of
the mixturc. Wheat is an additive descendent
of three primitive grasses and so contains
three complete sets of chromesomes and
genes controlling metabolism. The proteins
and starches are storage compounds of the
secd and their composition is probably not
critical to the plant. Variation in composi-
tion is caused by weather and soil-nutrition.
Therefore, bread quality varies.

This variation has intrigued many famous
men.  Humphrey Davey, Bemelius, Gay-
Lussac, Dumas, Liebig, Millon, Kjeldahl,
Van Slyke, Ostwald and Sorensen have all
worked on the problem. [These men did not
become famous by solving this problem, but
by applying their thoughts elsewhere.] Today
cereal chemists are still plugging away at
the same problem.

The Wheat Research Institute, D.SIR,,
Christchurch, has been continuing this tradi-
tion since 1928, in addition to its load of
“applied” research and direct assistance to

industry. Three examples of the arcas in
which we work will suffice.

Every schoolchild learns that yeast fer-
ments sugar to vicld alcohol and carbon di-
oxide. Sugars are present in flour in limited
amounts and additional sugar is an expensive
ingredient for the baker, It is better to rely
on a continuous breakdown of flour starch to
yvield fermentable sugar. The starch granule
is relatively inert to the action of the flour
beta-amylases that would yield sugars. How-
ever, in the course of milling wheat into
flour a proportion of the starch granules are
squeezed and mechanically damaged. These
granules are then susceptible to enzyme
attack. Thus, a dough may not rise well be-
cause of gas shortage if insufficient starch
damage occurs. Too much starch damage
may be harmiul by upsectting the water
balance of the dough. Starch granules,
whether entire or damaged, are susceptible
to attack by alpha-anylase, an enzyme absent
from mature, sound wheat. In a wet harvest
the grain may commence to grow, giving
dramatic evidence of alpha-amylase activity.
Flour from such wheat gives a bread crumb
that is sticky to slice and unpleasant to chew.
The damage caused by slight incidence of
such alpha-amylase activity is dependent not
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only on the level of enzyme attained but on
the susceptibility of the starch to amylase
attack and on the inherent gel strength of
the baked starch—-another prime variable,

Filty years ago it was norinal to store flour
for some months to *“mature” it, and to fer-
nment bread doughs from 12 to 24 hours 1o
“mature” thern, Nowadays, we use flour
within a few days and have three hours or
less fermentation time, The natural matur-
ing actions are replaced by the use of minute
traces of oxidising agents, In this country
potass'um  hromate is added to doughs.
Apart from the economic advantages, chemi-
cal oxidation cnables much better control
of the maturing process. The maturing of
flour is belfeved to be an atmospheric oxida-
tion process and the maturing of dough an
oxidation which proceeds by wieans of the
dehydrogenases of veast. Both actions ulti:
mately effect the proteins. Dough “work-
hardens”, as does metal, and then slowly
relaxes, because its peculiar properties com-
bine viscous flow and elasticity. The relaxa-
tion of dough is by a ‘disulphide interchange’
mechanisin similar to those postulated for
certain other biological systems. The inter-
change of the disuiphide bonds that cross-
link the protein chains is mediated by rela-
tively few sulfhydryl groups acting simitarly
to “free radicals” in a chain reaction. The
effect of oxidation, whether atinospheric,
enzymic or by added oxidant, is to cfectively
remove a proportion of the sulfhydryl groups
and so make the dough less able to relax.
The oxidation-reduction balance in a fer-
menting dough 1s crivcal. It is reflecied not
only in the texture and size of the loaf but
also in crumb colour. Indeed some wheat
varieties are notorious for giving a grey
coloured crumb if slightly over-maturcd. This
is a reaction between protein and poly-
phenols, catalysed by traces of iron, to give
intensely coloured polyiner pigments. The
reaction is very similar to the formation of a
precipitate in beer known to the trade as
“chill-haze™,

The optimum visco-clastic propertics of
the rising dough naturally depend on the
amount of protein present as well as its oxi-
dation condition. However, the peculiar
visco-elastic properties of the protein also
vary in a qualitative manner not vet ex-
plained. There is a complex specirum of
proteins varying from an infinite-sized cross-
linked gel down to molecules of only aliout
15,000 molecular weight.  These interact
amongst themselves and  with lipids  and
pentose and hexose polymers. As vet we are
nowhere near explaning quality in terims of
these interactions, Those proteins which we
have separated so far scem {o occur in re-
lated triplets, suggesting their primitive grass
origins, and have properties quite unicue
amongst biological polymers.

In these intcracting properties we appear
to have sufficient work for the next hundred
years.

BRANCH NOTES

AUCKLAND

For the final meeting of 1967 an aliernoon
visit was made to Sterling  Pharmaceusicals
{NZ} L. The Company entertained about
thirty mambers and  guests who were shown
something of the varied manuflacturing opera-
tions in progress in i new factory and control
laborawories a1 Manurewa.

During November a wwo-day conference for

chemistry  titers fram  1echnical  institutes
throughout the country was held at Lopdell
Hause, Titivangi, under the auspices of the

Depariment of Education,

Dr G. T. Mills, Reader in Enzymalogy at the
University of Newcastle upon Tyne since 1964,
kas been appointed Professor of Biochemistry in
the new Medical School at Auckiand.
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THE REGISTRY

The following were elected on 13/11/67.

Fellows

AGGETT, Frederick  John, M.8c, PhD,
Chemisiry Dept. Auckland University (Senior
Lecturer).

BAKER, Lewis Charles, M.Sc., W. Gregg & Co.
Lid., Duncdin {Works Director).

HUNTER, George John Ernest, M.Sc., FR.LC,
Biochemistry Dept.,, Medical School, Dunedin
{Senior Lecturer).

JACKMAN, Richard Harry, BSc.,, Ph.D. {lowa).
Grasstands Division, D.S.LR., Palmerston North
{Head, Soils and Plant Nuirition Section},

LONGBOTTOM, Herbert Leslic, B.Sc, Glen-
dermid Tanneries Litd,, Dunedin  (Managing
Director}.

THOMSON, Thomas Alexander, B.Sc., Thomsons
Lid., Dunedin (Managing Dircctor).

Associates

ALLEN, Michacl Leslie, B.Sc, (Hons.){Lond.).
Amalgamated Brick & Pipe Co. Lid., Auckland
{Chemical Engineer),

BECKINGHAM, lan James, Otago Boys' High
School, Dunedin (Chemistry Teacher).

BERRY, John Arthur, B.Sc.{Hons.)({Cantua.),
Christchurch Gas, Coal & Coke Co. ILid.
(Works Control Chemist},

CLAREK, Brian Ronald, M.Sc.(Auckland), Mel-
ville High Scheol, Hamilton {Chunistry
Tecacher).

CIBULSKIS, Jurgis Arimanias, B.Sc, ANZ 1M,
Fibremakers N.Z. Ltd. {Production Controller).

COLE, Richard Burton, B.Sc.(Hons.){Cantua.),
N.Z. Sea Products Export Lid, Port Nelson
{Development Assistant).

DODGSON, Michael George, B.Sc., Aerosol Pro-
ducts Ltd., Auckland {Development Chentist).

FULLER, Maurice John Arthur, M.Sc.{(Auck-
land), Dowminion Yeast Co,  Auckland
{Chemist).

GREENALL, Brian John  B.E.(Chem.), W.
Graham Hitchins Ltd., Blenheim (Chemical
Engineer).

JOERIN, Michel Marcel, AR.ILC.,, Dairy
Laboratory, Wallaceville ARS., Upper Hutt
(Chemist).

KIRKEMAN, John Henry, B.Agr.Sc., B.S¢. (Hons.)
(Newcastle - upon - Tyne), Ph.ID, {Aberdeen),
Massey University, Palmersion North (Lecturer
in Scil Science).

LEONG, Kah-Nam, B.Sc., University of Torento,
Toronto 3, Canada (Ph.D. Student).

McELROY, Peter James, B.8c.(Hons.) {Otago),
Chemistry Dept.,, Otago University, Dunedin
{Ph.]D. Student),

MASON, Miss Penelope Culf Rutherford, B.Sc.
(Hons.) {Otago), Wool Research Organisation,
Lincoln {Research Chemist).

MUNNS, Robert John, B.Sc., Bay of Plenty Co-
op. Dairy Assn. Lid, Te Puke {Chemist),

PORTER, Lawrence James, M.Sc., Chemistry
Division, D.S.I.R., Privatec Bag, Petone (Scien-
tist).

ROBERTSON, John Maxwell, B.Sc.(Hons.)

(Otago), Chemistry Dept,, Otago University,
Dunedin {Ph.D. Student).

RUSSELL, Graham John, B.Sc., Merck, Sharp &
Dohme {(N.Z.) Ltd, Lower Hutt {Production
Supervisor).

SEAKINS, John Medgley, B.Sc., Joint Industries
Lid., Auckland (Chief Chemist).

SEWELL, Jasper Robert, B.Sc., Chemistry
Division, D.S.I.LR., Private Bag, Petonc (Scien-
tist).

SIMONS, Miss Patricia Marian, B.Sc., Ruther-
ford High School, Te Atatu {Chemistry
Teacher).

SMITH, Robin Andrew James, B.Sc.{Hons.)
(Otago}, Chemistry Dept., Otage University,
Dunedin {Ph.DD. Student).

THOMSON, Miss Mary Russell, B.H.8c, 21
Monaghan  Ave, Wellington, 5 (Graduate
Student, S$chool of Home Science).

WADDELL, Ronald Barclay, B.Sc., Hamilton
Technical Institute (Principal).

WHITE, Gordon Wesley, B.Sc., Chemistry Dept.,
Auckland  Umiversity,  Auckland {Junior
Lecturer).
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INSTITUTE OFFICERS 1967-68

PRESIDE]

T, 1957-G8:

D. R. Llewellyn, D, Phil, D.Sc, F.RILC,
FRSA, graduated Hons. BSe. from  the

University of Birmingham in 1941 and D.Phil.
from the University of Oxford in 1943, Afier
time spent at the Clarendon (Oxford) and
Cavendish (Cambridge) Physics Laboratories he
hecame Lecturer in Chemistry at University
College of North Wales, then av the University
of London. He came 1o the University of Auck-
land as Professor of Chemistry in 1957, and was
appointed Vice-Chancellnr, University of Wai-
kato in 1964,

During the war he worked on the separation
of uranium isotopes and the preparation of (he
pure metal. After the war his interest was ex-
tended 1o the separation of siable isotopes of
carbon, oxygen, nitrogen and hydrogen—particu-
larly those of oxygen where high enrichments
were ohtained. This opencd up a new field for
the study of reaction mechanisms and investi-
gations on the position of bond fAssion.

He has served on a number of conunttiees in
New Zealand including The Council of the
Pouery and Ceramics Research Association, The
Council of the Feruliser Manufacturers Associa-
tion, The Atomic Energy Commiuce of New
Zealand and the N.Z. Vice-Chancellors Com-
mitiee,

FIRST VICE-PRESIDE

Professer |. Vaughan, horn and educated in
Wales, worked in governmenr  and  indusirial
laboratories  before  becoming  a university
teacher in 1947, He came te New Zealand in
1949 as Lecturer in Organic Chemistry, Univer-
sity of Canmterbury, and became Professor of
Chemistry in 1963, He was chairman of the
Canterbury Branch Committee which inaugu-
rated  the highly  successful  “Chemistry  in
Action” series and  maintains a very active
interest in this and the Junior Chemical Society.
His published work has been mainly concerned
with the nechanistis of organic reactions. He
has wide imteresis outside his subject and s
Pro-Rector of the University of Canterbury,
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SECOND VICE-PRESIDENT

Mr T. A. Rafter, O.B.E,, M.Sc.,, FRS.N.Z,
ANZI1.C., Dircctor of the Institute of Nuclear
Sciences, Department of Scientific and Indus-
trial Research, Gracefield.

He joined the Dominion Laboratory of
DS.LR. in 1940 working for a time on coal
chemisiry then hecame interested in the chemis-
try of wraniwmn and its extraction from uranium

minerals. He worked on these and on the chemi-
cal analysis of vocks and minerals until 1947,

During 1948/1949 he studied the applicativns
of hath radioactive and stable isatope techniques
av the Massachusetts Institute of Technology,
Boston, and Columbia University, New York,
and visited many Nuclear Centres in America,
Canada and England,

The Isotope Section of the Dominion Labora-
tory was established under Mr Rafter’s dirce-
tion and prior to his appointment as Director of
the Institute of Nuclear Sciences in 1959 he was
Divisional Head of the lsotope Division of the
Dominion Physical Laboratory.

Mr Rafter was a New Zealand delegate to the
Atoms for Peace Conference at Geneva in 19538;
has been invited to lecture on his scientific inter-
ests in America, [taly and Australia, and in 1967
was a member of the New Zealand and Aus-
tralia Nuclear Power Mission to Canada.

He is D.S.ILRUs representative to the New
Zealand Radiological Advisory Council and
attends all mectings of the New Zealand Awmnic
Energy Committee.

In 1959 he was awarded he O.B.E. for his
contribution to nuclear science in New Zealand
and made a Fellow of the Roval Society of New
Zealand in 1961. He is author of 43 scientific
papers and mcets mnany requests to lecture to
scientific societies and colleges within  New
Zealand.

BRANCH CHAIRMEN
MANAWATU

Dr R. C. Lawrence is Senior Biochemist at the
New Zealand Dairy Rescarch  Institute. He
graduated  B.Sc. {(Hons.) in  Chemistry from
Londen University in 1949 and after 5 years
in the Navy as a meteorologist and 2 years in
Canada, came to New Zealand, being appointed
1o the Biochemistry Department at Massey Uni-
versity in 1957. He transferred to the Dairy
Rescarch Institute in 1960, completing a Ph.I.
at Massey in 1964. He has recently spent 18
months study leave at thé Nadonal Institute for
Rescarch in Dairying. His main research inter-
esis arc in the systems of extracellular enzyines
of hacteria and the germination of fungal spores,
particularly with regard to theiv effect on the
flavour of cheese.
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AUCKLAND

The new Chairmian of the Auckland Branch
is Dr D. F. Nelson. Dr Nelson was barn at Te
Awamutn, and went 10 school in Gishorne. His
professional carcer with D.S.LR. began in 1940
m the Dunedin Branch of the Dominion Labora-
tory, while studyving part-time ar Otago Uni-
versity where he graduated B.Sc. and later gained
M.Sc. in chemistry in 1948,

Afier a shore interval with the Wellington
Branch of the Daeminion Laboratory, during
which he also trained in aspects of dairy science
at Massey University College, Dr Nelson re-
turned 10 Dunedin where he remained as deputy
10 the Governmene Analyst until 1959, His inter-
ests, initially in dairy and food analyses, came
increasingly to be concerned with woxicology and
forensic science and lend 10 his spending a
three-year period at the University of California,
Berkelex, under Professor Paul L. Kirk of the
School of Criminology. This study lead to his
receiving the degree of Docior of Criminology,
with high graduate attainnient testificd by his
election to the fraternity of Sigma Xi. Since
1962 Dr Nelson has been in Auckland where he
is currently in charge of the Forensic Seciion
of the D.S.LR. Chanistry Division.

Elected a Fellow of the Institute last year,
Dr Nelson has served on branch commiuees in
Otago and Aackland where he was recentdy
hranch editor. v Nelson is married with three

daughters.

WAIKATO

Dr. B. E. Wright graduated M.5¢. with First
Class Honours in Chemistry from Otago Uni-

-versity In 1934, He was commissioned in the

NZ. Defence  Scientific Corps and  sindied
bacterial metabolism in the Otago Medical
School, graduating Ph.D. in 1958, He was
scconded to Plant Chemistry Division nntil 1960
when he joined the staff of McGill-Montreal
General Hospital  Research  [Institute  studying
amine-acid metabolism in planis. From 1961-64
he was Senior Lecturer in Biochemistry, Lincoln
College, and since then has heen Section Leader
at Ruakura working on ruminant  metabolism
and fungal toxins. During 1965-66 he spem a
vear at the Department of Bacieriology, Univer-
sity of California as a US. Public Healh
Service International Post-Doctoral Fellow,
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WELLINGTON

Mr McDonald is a Divisional Officer at
Chemistey  Division, 1D.5.LLR. He joined the
Deparunent in 1942, on leaving Scois College
{Wellington), and siarted reading {or his degree
at Victoria University of Wellington. Afier a
short break in his studies due o the war, he
graduated B.Sc. in 1947 and M.Sc. (Hons) in
1948. He then spent two vears at ihe Forest
Product Research Laboratory in England work-
ing on wood chemistry and continued this work
on retwrning (o ; Chemistry  Division,  Mr
MecDonald is particularly intereswed in chemieal
products of New Zealand wrees and their indus-
wrial potentiul. He was clected an Associate of
the Institwte in 1930 and won the Morcam
Green, Edwards Prize in 1936. He is the Cor-
responcing Secretary for the Royal Institute of

Chemistry.

Mr [. R. C. McDonald

OTAGO

Dr G. N. Malcolm

Dr G. N. Malcolm, M.Sc., Ph.D., FN.ZI1.C,
was educated at Feilding Agricultural  High
School and Canterbury University College. He
graduated M.Sc. with First Class Honours in
Chemistry in 1953, He was awarded the Ruther-
ford Memaorial Fellowship, and the 1851 Fxhibi-
tion Science Research Scholarship for New Zea-
land, and went 1o Manchester University 1o study
polymer science. He gracduated Ph.D. in 1956,
and after a short period on he staff at Man-
chester University, retorned to New Zealand as
Lecrurer in Chemistry at Otago University, In
1964 he was awarded a Nulhield Foundation
Fellowship, and studied further aspects of Poly-
mer Science at Imperial College, University of
London. Dr Malcolin is now an Associate Pro-

fessor in Chemistry at the University of Ouago.
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CANTERBURY

Mr T. A. Mitchell was born in Dunedin and
educated at Southland Boys” High Scheol and
the University of Otago. He graduated M.Sc.
{(Honours in Chemistry) in 1949 and joined the
staff of the Rukuhia Soil Rescarch Station in
Hamilton. [n 1935 he became manager of the
Plastics Division of H. C. Urlwin Lud., Christ-
church, hut a year later returncd o rescarch
work, this time ar the Wheat Research Institute.
His present interest is in baking technology, a
ficld more allied 1o physics and cngineering than

to chunisery,

Mr T. A. Mitchell

BRANCH COMMITTEES

AUCKLAND

Chairman: D. F. Nelson.

Secretary: AL V. May,

Treasucer: A, H. Raethel,

Branch Editor: M. J. ‘Ta,\"lur.

Commitiee: K. M. Gawne, J. K. Johannesson,
Ao 8 Morton, K, E. Seal, G. R. White.

WAIKATO

Chairman: Dr. D. E. Wright."

Secretary-Treasurer: F.'S, Pickering.

Committee: J. E. Allen, N. T. Clare, C. F.
Denmead, Dr. W. M. H. Saunders.

MANAWATU

Chairman: Dr R. C. Lawrence.

Secretary: Dr P. . Peterson.

Treasurer: Dr E. Wong.

Committee: Dr Sylvia V. Rumball (nee Shear),
Dr L. K. Creamer, Dr J. C. Hawke, Dr J. W,
Lyttelton.

Council Delegare: Dr R. €, Lawrence.

WELLINGTON

Chaitrman: Mr I, R, C. McDonald.

Hon. Secretary: Dr A. D. Rae.

Hon. Treasurer: D R. J. Furkett,

Commince: Dr P. K. Foster, My C. L. H.
Stonyer, Dr D Souring, Professor J. W. Tom-
linson, Dr J. F. Young.

Branch Editor: Dr J. F. Young.

Delegare to Council: Dr P. Foster.

Hon. Auditor: My F. J. T. Grigg.
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CANTERBURY

Chairman: Mr T. A. Mitchell.

Secretary: Mr W. R. McKeegan.

Treasurer: Mr G. M. Kecley.

Commirtee: Dr J. M. Coxon, Dr.D. A, R.
Happer, Dr W. S, Simpson, Mr W. G. Swan.

Delegate: My T. A, Mitchell,

Branch Editor: Mr D. J. Hogan.

OTAGO

Branch Chairman: Dr G. N. Malcolm.

Secretary: Dr R. M. Carr.

Treasurer: Dr G. W. Emerson.

Delegate to Councii: Dr J. C. Dacre.

Branch Editor: Dr M. R. Grimmett.

Commiuce: Dr P. K. Grant, Mr R, H. Mc-
Keown, Mr R. McNaught, Mr C. W. Thomson.

Auditor: Mr T. A. Thomson.

BOOK REVIEWS

Fundamentals of Chemistry: A Meodern Intro-
duction, by F. Brescia, J. Arents, H. Meislich
and A. Turk. Academic Press, New York and
London. 1966. $U.5.8.90.

Readers of “Joumnal of Chemical Education”
and “Education in Chemistry” who are also inter-
ested in intreductory chemistry texts will already
have had the opportunity to consider two cxeellent
and detailed reviews of this book. In general terms
it is sufficient to say that the present reviewer
agrees that this text is a fine addition to the small
group of autharitative works which should be avail-
able to able students of chemistry in the Upper
Sixth Form or at Stage [ level.

As is implied by the title, its concern is with
chemical principles rather than a systematic ex-
ploration of the chemistry of the elements. Not-
withstanding this, the development of idvas is
firmly supported by an appeal to practical situa-
tions. Much information about chemical substances
commonly set out as a methodical treatment in
traditional texts will be found here as iflustrative
material. For example, the occurrence of metal
ores is considered as a consequence of the thermo-
dynamic stability of the ore relative to its oxida-
tion by acid or reduction by water.

The new prescripion for New Zealand Univers-
ity Scholarship and Bursary is covered maost
adequately except in two respects. Since there is
no systematic treatment of the elements, the com-
parative chemistry of Group IV and of Group V
elements or of the transition metals is not done as
such. But well known situations such as the con-
trast between silicon tetrachloride and carbon
tetrachloride in the presecnce of water are dis-
cussed under the heading “Nucleophilic displace-
ment on atoms able to acquire more than an octer
of electrons”. If the student is prepared to search.
he will find a significant proportion of the infor-
mation he needs for descriptive chemistry,

Organic chemistry, except for the hydrocarbons
and aspects of bonding, is in general inadequately
treated. A very briel summary of some of the pro-
pertics of the better known functional groups and
an extensive chapter on polymers do not correlate
with the importance accorded this branch of sub-
ject in New Zealand. In this respect “Fundamen-
tals of Chemistry” is like all the other introductory
American texts known to the reviewer. It there-
fore shares this limiiation with the books at present
1 use,

Several of the topites and features introduced
are relatively new ones at this level. The proper-
ties of metals are explained on the basis of a
simple form of the band theory rather than by the
use of the more limited “electron gas model”. Sys-
tematic use of the method of dimensions in numeri-
cal calculations gives a precision hitherto regarded
as unimportant. Chapter 24 outlines a brief intro-
duction to the symmetry elements of molecules.
It is followed by a comparison of valence hond
and crystal field theories to explain transition
metal ion bonding.

Reactions at covalent bonds in terms of clectro-
philic and nucleophilic displacements on ¢ or T
bonded atoms are discussed as well as additions
and rearrangements. A masterly discussion of solu-
hility and colour precedes the section on qualita-
tive analysis. This is rationalised by readily appar-
ent principles and is followed by an outline of
spectrochemical and chromatographic technigues.
The whole chapter gives a judicious and lucid
balance of classical “wet” analyses and new instru-
mental procedures.

The overall level is perhaps too sophisticated for
most sixth formers. But for the able few who may
become candidates for dircct entry to Honours
classes and to their teachers, the book must be
highly commended.

T. R. HircHings.



Physical Chemistry. Third edition, 1966, by
Farrington, Danicls and Robert A, Alberty.
Published by John Wiley and Sons Ine, New
York, 767 pages. Price N.Z. $8.95 (Regular
Edition), $5.65 (Wiley International Edition).

The level of the third edition of this well-known
book is slightly above the levels of the previous
editions. There 1s a greater emphasis on the mathe-
matical backgreund to physical chemistry, some
of the more elementary material of the preceding
edition has been deleted, while new material, such
as the chapiers on “Symmetry” and “Molecular
Electronic Structure” has heen added. More than
300 new problems have been incorporated.

The organisation of the material has been
changed, and for the better. The book is now
divided into five parts: Part 1, “Thermodynamics”,
has chapters on gases, the first law, the second and
third laws, one-component systems, phase equi-
libria, chemical equilibria, electromaotive force and
surface chemistry. Part 2, “Dynamics”, is sub-
divided inte kinetic theory, chemical kinetics and
irreversible processes in solution. Part 3, “Quantum
Chemistry”, consists of chapters on  quantam
theory, syminetry, molecular electronic strucrure,
spectroscopy, statistical mechanics and theories of
kinetics and photochemistry. Part 4, “Structure”,
contains chapters on crystal structure and other
structural  methods, and Part 5 deals with
“Nuclear and Radicchemistry™,

. According to the authors “the book is intended
for a comprehensive first course in physical chemis-
try'’ and to this end it covers a wide range of
topics, some of which would rarcly be discussed
in a “frst course”. Consequently, some topics are
discussed. inuch less fully than the reviewer would
wish, For example, equilibrium electro-chemistry
is treated virtually in a single chapter “Electro-
motive Foree™ which covers electrochemical cells,
e.m.f. measurements, reference electrodes, nota-
tions for electrical cells, junction potentials,
thermodynamics of clectrochemical cells, the deri-
vation of the Nernst equation, activity of clectro-
Iytes, the Debye-Hickel theory, jonic strength, cells
without liquid junctions, elecirede potentials, can-
ventions for elecwrachemical cells and electrade
reactions, concentration cells, dectermination of
solubility products using e.m.f. cells, determinatian
of pH, the glass electrode, overvoltage, polaro-
graphy, batteries and fuel cells—all in only 29
pages. Numerous electrochemical applications are
not discussed; an introductory treatment of elee-
trade kinetics would have been weleome.

Journal of the New Zealand Institute of Chemistry

Many worked examples. appear throughout the
text and generous collections of problems are in-
cluded at the end of each chapter. A minor but
annoving feature of the problems is that answers
are provided for only about one-third of them,
The book has an appendix containing a summary
of some useful mathematical manipulations, and a
table of the mwst recent values for physical con-
stants.

The style is clear and coneise throughout and
the bouok is reasonably priced. On the whole, as a
textbook it has few defects and is warmly recom-
mended as a very useful basts for undergraduate
courses in physical chemistry, particularly at about
the second vear level.

A. ]. EasTEAL,

Inorganic  Chemistry, by R. B, Heslop and
P. L. Robinson. 3rd Edition 1967. Published by
Elsevier. NZ$6.50.

Moaodern texts of inorganic chemistry often fall
into one of twe categories—those in which more
than half of the space is devoted to transition
metal chemistry and those in which a more
halanced treatment is presented. The third edition
of Heslop and Robinson falls into the second
category as a well-balanced textbook. Ninc years
have elapsed since the first cdition was prepared
and the rapid expansion of chemical knowledge
during that time, together with the consequent
impact on teaching methods, has necessitated the
rewriting of earlier editions, The text of these has
becn revised with some rearrangement and several
additions which include new chapters on bonding
in transition metal complexes, organometallics, and
reaction mechanisms. There has also been a change
of emphasis in the weatment of bonding from
valence-bond description to the crystal field and
molecular orbital approaches thus eliminating most
of the deficiencies in the earlier editions.

Since the first two editions of this book are
reasonably well-known as teaching texts there is
litde nced to comment further, except to say that
the authors have preserved the same informative
concise style so characteristic of the earlier edi-
tions. Another extremely satisfactory feature of the
book is its price. In the field of comprehensive
inorganic texts this one, containing 760 pages
covering the material in most undergraduate and
some honours courses, is significantly cheaper than
several ather popular books. Tt is certainly a worth-
while purchase for students specialising in inorganic
chemistry and for graduates requiring a compre-
hensive reference book.

R. M. Carsr.
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Chemistry of Solids, by A. K. Galwey. Fub-
lished by Chapman and Hall, 1967. NZ85.00 or
$2.80 paperback.

This baok is an introductory monegraph in non-
mathematical language. In just over 200 pages the
author describes the salient features of a specialist
ficld which has demanded much attention from
chemists ine recent years.

The subject matter is presented under five
chapter hecadings. The first classifics the known
types of solid; this is followed by a description of
the structures of crystal lattices. Chapter three
describes theortes of the solid state and the ways in
which real solids differ from the idealised models
which have been proposed. The final two chapters
arc concerned with the reactivity of solid surfaces,
chemisorption and catalysis, and with cheniical
rcactions which invelve penetration of the reactant

interface into the solid.

[n recent years many chemists have noted the
lack of suitable texis for a course in solid state
chemistry. In general books written by crystal-
lographers omit the more chemical aspects, while
physicists elegantly describe the theories in a
manner often unintelligible to chemists and then
apply this knowledge in terms of clectrical and
magnetic properties only.  Galwey presents an
account which s cssentially chemical, relating
thcory to experiment in a simple manner. Any
author embarking on a work of this nature must
be confronted with the problem of presentation
of the theories, This author has chosen the non-
mathematical treatment and has achieved success.
However any description of band theory which
does not include the Schredinger wave equation
in the form of the Bloch function could be re-
garded as an unwarranted simplification, but
references are given to texts which provide mathe-
matical treatment. Despite some oversimplification
this book is a welcome addition to the literature
un solid state chemisry.

R. M. Cagrn.
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Couldn’t be easier. could it? No worries
about layer adhesion, thanks to the 13 per
cent cafcium sulphate it contains ; the slurry
dries evenly and development with an

aerosol spray is simple.

‘Chromalay”

brand products for
Thin-layer chromatography

Coating media - Silica gel. aluminmum oxide.
Spray reagent — Ninhydrin.

Manufactured by MAY & BAKER LTD
Distributors MAY & BAKER {(NEW ZEALAND) LTD
P.O. Box 35060 Naenae New Zealand Tel: 67-C16

*lrade mark e




30 Chemistry in New Zealand, Journal of the New Zealand Institute of Chemistry

Sulfonation and Related Reactions, by Everett E,
Gilbert, Interscience, John Wiley and  Sons,
1965. ix + 529 pages. N.Z. price $14.83.

This book is one of a series of Interscience
Monographs under the editorship of George A.
Olah. In this serics we expect a high standard
and range of coverage, and this text meets these
specifications adequately. The individual chapters
deal with a discussion of individual sulphonating
reagents, the various means of introducing the
—S0:X group into an organic melecule, including
indircct methods, and the allied processes of sul-
phation and sulphamation. The final chapter deals
with desulphonation and s importance. In addi-

tion there is an adequate subject and author index.

Throughout the text there has heen great em-
phasis upon exhaustive and detailed coverage of
the material, and the references quoted extend to
the year 1964, The inclusion of recent work has
made the book valuable, and has shown how far
the subject has advanced in the twenty-five years
since it was last reviewed.

The author has presented his material well and
concisely; the publishers have evidently assisted
him well and the result is a book which should be
available to any chemist who is considering a study
of these important organic reactions.
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P.O. BOX 367, WELLINGTON P.O. BOX 9071, NEWMARKET, AUCKLAND
PHONE 697-099 PHONE 30-447




a little history prep-

When, in 1901, the litre was defined as the volume occupied by a mass
of 1 kilogramme of pure water at 3.98°C and 760 mm pressure. it was
difficult to measure volume with the required degree of accuracy. though
comparisons with a standard weight were relatively simple.

In 1937, very precise measurements showed that the litre was equal to
1.000028 cubic decimetres—a figure we accept today. 1954 saw the
adoption of the International System of units based on length. mass,
time, electrical current, thermodynamic temperature, and luminous
intensity—hence ‘cubic centimetre” (c.c.) and not ‘millilitre” (ml).

In 1964 the word ‘litre” was officially allowed as a special name for a
cubic decimetre, so that after more than sixty years ‘cubic centimetre’
equals ‘millilitre’,

We at BDH adopted the term 'ml" in 1950, and a few vears later began to
supply all liquids by volume, In fact all you need to remember of this
exercise is that whether BDH Laboratory Chemicals are supplied by the
millilitre, cubic centimetre, litre, gramme or kilogramime their consistently
high quality remains a constant factor: and we haope to establish another
by continuing to use 'ml’.
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BRITISH DRUG HOUSES (NEW ZEALAND) LTD.,
C.P.0. Box 151, Auckland

BDH LABORATORY CHEMICALS AVAILABLE THROUGH :—

National Dairy Association of N.Z., Auckland and Weillington. Sciemific & Laboratory Equipment
N.Z. Lid.. Auckland. Townson & Mercer (N.Z.) Lid., Auckland, Christchurch and Weilington.
Geo. W. Wilion & Ce. Lid., Auckland and Wellington. 13967




ONE OF THE MOST
SIGNIFICANT TECHNICAL
' DEVELOPMENTS IN 1966!
THE TEGHTRON AA-4
ATOMICABSORPTION
SPECTROPHOTOMETER

This atomic absorption spectrophotometer has been hailed by leading
American publication ‘Industrial Research’ as one of the 100

most significant new technical prodects of the year. AA-4 atomic
absorption spectroscopy is used in such diverse fields as

biomedicine, agriculture and animal husbandry, industrial hygtene,
and forensic medicine, heavy industry, food and beverage

manufacture, petroleum chemistry, mining,

metailurgy and geology, to name only a few. GABREII & GARREII IITD.
As the latest development in chemical analysis—which determines over
65 individual elements—the AA-4 is invaluable in every laboratory.
Spare lamps are always available for the AA-4 and similar instruments,
Literature available . . . contact us now for further details.
Represented and Serviced by CARREL & CARREL LTD.,

14 McDonald St., Auckland 3. P.0. Box 2102, Phone 869-124,

13862C




Optimum |

quality costs Continuous development of Isopad
products enables us to say, con-

less when you fidently, that they are unequalled in

specify quality of construction and long life,
yet often cost less. Our catalogue
lists the complete range and gives

I 80 m a " t I e information about how to order.
- Please write for your copy.

LABORATORY HEATING EQUIPMENT

Recent Developments:

{1) Both standard and popular
Multisize ISOMANTLES are
now made with built-in Energy
Regulator.

(2) lsopad EXTRACTION UNITS
can have a Temperature Indi-
cator for each position.

(3} The new range of HEATING
TAPES FORLABORATORIES
includes moisture proof and
high temperature types.

ISOPAD WATSON VICTOR L.TD.

AUCKLAND, WELLINGTON, CHRISTCHURCH, DUNEDIN



