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Editorial
THE HYDROGEN BOMB

The most surprising feature about President Trumom's
announcement of his Governmeni's decision o proceed with
the manulacture of the hydrogen bomb, was that it surprised
no one, Prepared beforehand by a few newspaper articles,
the public accepted with seeming equanimity the cnnounce-
ment of its probable impending doom. As Einsiein says,
“Every step (in the armament race between the United Staies
and Russia) appears as an unavoidable consequence of the
preceding one. In the end there beckons more cnd more
clearly the géneral annihilation.”

The public cannot now be unaware of the deadliness of
the proposed new weapons, but their reaction is based either
on the optimistic view that New Zealand is toe far away, or
a faialism leading them te believe thatl annihilation is unavoid-
able. The weakness ol the first ailitude is obvious, bui the
second has a firmer basis. We feel that Professor Einstein
is right when he condemns the idea of security through arma-
menis as an illusion. With the new wedapons this is particu-
larly true, for there may be no survivors, let alone viclors.

It bodes ill that a great nation such as the United States
should have to acquiesce in the failure of its diplomacy and
employ the mailed fist, @ gesture which must be interpreted
in many cquarters as a lack of faith in the Uniied Nations
Crganisation, now hospitised on its own soil. 1t is also sad
to realise that despite the boasted internationalism of science,
no difficuliy is apparent in finding staff to make scientific
weapons, either in the United Siates or elsewhere.

How then can mankind escape? Only the foolhardy
would have a ready answer, but whalever the real answer
be, we are confideni that ithe fight for man's survival and
sanily cannot be won with material weapons, but by draw-
ing on -our spiritual rescurces which seem to be so under-
estimated and neglected. We are proud of the fact that many
scientists show such devotion to the tasks of and loyalty to the
ideals of science, thus indicating possession of those resources
of the spirit that should enchle us to give some leadershlp
and hope in a darkened age. If we are interested in the sur-
vival of curselves, our fellows and our children, it seems in-
cumbent on us to give « little more time io the development
of these resources.
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CONFERENCE. 1950
Chrisichurch, Augusi 22nd - 25th
N.Z.1.C.-RIC.

Accommodation

Up to March lst only 147 cards had been returned out
.of 520 which were sent oul. Of these, 132 members have in-
dicated their intention of attending the Conference {(approxi-
malely hall desiring to have accommodation arranged), while
15 have let the Committee know that they are definitely un-
able to attend. Will the remaining 373 who have not. already
returned cards, please do so as soon as possible.

Owing to some uncertainty with regard to the dates of
Race Meetings, it is already becoming apparent that accurate
information regarding accommodaiion recruirements will be
essential at an early daie. This is particularly the case where
members wish o be accommodated at some particular hotel.
Hotels will probably insist upon members confirming their
bockings and paying o deposil. [t appears that very few
single rooms will be available.

A turther Circular will be sent out not later than April
and prompt replies will be essential.

Times of arrival in Chrisichurch will need io be notified
in reply to the April Circular. The Committee will arrange
accommodation from Monday night untll Saturday morming.
Those, however, who want additional accommodation apart.
from this period will need to make their own arrangements—
but please let the Secretary know. .

Programme
A symposium has been arranged on “Isotopes” with par-
ficular emphasis on techniques.
Papers are invited for additional symposia on:—
”Agricultural and Bioclegical Chemistry.”

“"Physical and Structural Chemistry.”
“Industrial Processes Utilising Organic Materials of
N.Z. Origin.”
"Analytical Chemistry."”
Provision will also be made for suitable papers on other
subjects.
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THE CONTRIBUTION BY NEW ZEALAND WORKERS TO THE CHEMISTRY
OF PLANTIS
PART IL.—INVESTIGATION OF THE NATIVE FLORA®*
By ]. Murray.

Resin Acids and Reli‘ned Compuounds:

Wilh two exceptions, lhe New Zealand members of this group show a
close structursl su'mlanty to diterpenes, and like the salid dnerpenes they
ara largely restriclod to the pines among the nalive flora.

One of the key compounds in the series is agathic dicarboxylic acid, first
isolated in a pure state from Kauri gum end Manila copal by Hosking in
1928. Kauri gum contsins also a few terpene compounds, at least one other
resin acid and possibly several neutral diterpenoids as ye! uncharacterised.
The conslitution of the acid has been completely elucidated by the work
of Huzicka with Hosking, and leler co-workers in Switzerland (1929-48),

Tha basic structure of the subsiance was shown by dehydrogenation,
when three products were coblained, agathalene (1:2:5——trimethylnaphthalene),
pimanthrene {l:7—dimeihyl phenanthrene) and a liquid substance later shown
to be a substituted acenaphtbens. Agathic acid containg two double bonds
and readily cyclises with loss of CO, to iscnoragathic acid. Taking thesa
facls in conjunction with the isoprene rule, Ruzicka and Hosking were able
to put forward a probable formula for agathic dicarboxyiic acid; a rigorous
proof of the stricture and of the finer points of its stereochemistry are dealt
with in the work of Ruzicka and later collaborators.

The kauri resin acid is not known 1o be relsted in siructure to the
diterpene kaurene obtained from the essential oil of the tree.

Three other New Zesland pines yield compounds with the same carbon
skelefon as agathic acid. From the heart wood of Dacrydium colensei. Hos-
king and Brandt (1934) isolsted manyl oxide, ketomanoyl oxide and a hydro-
xylated diterpencid of undetermined affinities. D. bilorme and D. kirkii yieided
cne neuiral compound, manodl.

Hosking and Brandt found that bolh menodl and mancyl oxide with dry
HC! formed mancene trihydrochloride, derived from the perent dicyclic tri-
ene. This was identical with a trichloro compound oblained similarly {rom
the dihydric alcchal sclareol, a product of Salvia sclarea. All three com-
pounds, too, on dehydrogenation gave agathalene and 1:2:8—trimethyl
phenanthrene, : ’

Ketomanoy! oxide is converted io manoyl oxide by Clemmensen re-
duction. The chemistry of this group of substances was described in several
papers from 1934-7, leading to the structures given below.

A diterpene oxide which may helong to this group is olearyl oxide,
present in the high-boiling residues of the essential cil of Qlearia paniculata
{1945). The reactions and derivatives parallel these of maneyl oxide, except
that on dehydrogenation the only product obtained is agalhalene, even after
cyclisation to a tricyclic diterpens. .

Perhaps the most notable feature of this small group of diterpencids is
their presence in plants belonging to quite unrelated jamilies—mancdl, manoyl
oxide ‘and ketomanoyl oxide in the Poedocarpacem. sclareol in the Labiatse
and olearyl oxide in the Compositm. To these can probebly be added mar-
rubin, a lactone frem horehound (Labiatae).

*Note: In the first section of this part (October, p. 130) the discovery of
the identity of dacrene, sciadopitene and phyllocladene was erroneously at-
tributed to Brandt. The identificaticn was actually due to Dr. Briggs.
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The resin from the wood of the miro {Podocarpus ferrugineus) was sub-
jected to a preliminary study by Easterfield in 1910, while a more compleie
investigation was carried ou! by Brandt and Neubauer (1939-40). The main
constituent is a phenolic dilerpencid, ferruginel, which dehydrogenates with
selenium fo pimanthrene and a retencl, thought to be B-hydroxy-retene. The
produclion of pimanihrene is anomalous and is presumably due to the pre-
sence ol the adjacenl phenolic group., Retene was obtained by dehydre-
genation of the fully hydrogenaled material. Ferruginol is closely related
in structure io hinokiol, obtained from a Jepanese pine. In addition to ferru-
gincl, the resin of the miro coniajns a-pinene and possibly other lerpenes,
end a mixture of lwo resin acids, miropinic and isomiropinic acids, C.oHyOs.
On dehydrogenalion they yield pimanthrene, but their precise siructures re-
main to be delermined. Miropinic acid is believed io be identical with resin
acids obtained in small amount from ihe wood of Dacrydium biforme, Dacry-
dium kirkii and perhaps other Dacrydium species (1937). A minor medilica-
tion in the proposed slructure of ferruginol fcllowed frcm .2 partial synthesis
by American workers (1940}

& subslance which may be similar to ferruginel is tolarol, a secondary
alcohol isolated from the resin of Podocarpus lotara. by Easterlield (1903-10).
Further work was carried out by Short and Stremberg (1837), at Manchesier,
but this research has apparently nei yet been completed. Dehydrogenation
with selenium gives l-methyl-7-hydroxyphenanthrene, while the reduced sub-
stance gives a methyl isopropyl phenanthrene not identical with retene.

The heart-shakes of kahikates (Podocarpus dacrydioides) and of rimu
(Dacrydium cupressinum) consist almost entirely of podocarpic acid. The
chemistry of this substance has been studied by several workers, inciuding
Easterfield and Aston (1910) and Sherwoed and Short (193B), and a mixture
of stereciscmers of podocarpic acid has since been synthesised. A recent |
development of interest is the preparation from podocarpic acid of a sub-
stance with sirong oesiragenic properties (Brendt, 194B). This was not un-
expected, since a similar compound has been prepared from abietic acid. It
seems quite possible that uselul compounds of this nature could bhe readily
and economically prepared f{rom podocarpic acid or similar New Zealand
diterpencids; podocarpic acid in particular could be cobiained in considerable
quantity, and in'a very satisfactory slate of purlty. The possibilities of this
should be more thoroughly explored than has heen the case up to the present.

The three remaining resinols belong to an entirely different {ype. They
are matairesinol and conidendrin irom the maiai (Pedocarpus spicalus} and
iscolivil from maire (Olea cumminghamii). The first two were obtained by
Briggs and coworkers in 1935, and they verified the structure given; for -
matairesinol by Hawerth and Richardson sbout the same time. A small
amount of an acid was isclated also. The resinol in ihe heari-shakes of the
maire was jound to be isoblivil. by Briggs and Frieberg (1937), and sup-
port was obtained for the formuls proposed shorily before. A number of
resinols belonging ito this group are rather widely distributed among plant
families, and some of them have useful applicaticns in medicine and agri-
culture. Malairesinol has anli-mitotic properties and tumecur necrotising action
i cancer of mice. - :

There is much scope for future research in this field, both in the investi-
gation of new compounds and in seeking applications for those already
known, Probebly there are a considerable number of minor constituents pre-
gseni in the pines which have no! yei been reporied.
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COLOURING MATTERS

Until recenily, the chemisiry ot the New Zealand plant pigments was
largely neglected, the only published work being ihal of Perkin on vitexin
end exploratery experimenis on the Coprosme genus by Aston (1917-23).
However, ressarch on several plant pigments is progressing in different
cenires at the present lime, parlicularly at Auckland University College, where
Dr. Briggs is engaged on a comprehensive study of the Coprosma pigments.
Four Coprosma species have now been invesligaled [1948.9) in detail, and
all conlain pigmenis belonging ic the anthraquincne series, beth fres ana
es glycosides. Seme of these species are notable for the very high yields
tup to 24% by weight of the dried bark), and for the number of separate
substances which they contain. Thé separalion of these complex: mixtures
of pigmenis has been made possible largely by the use of chromatography
wilh magnesia as absorbent. In this way as many as a dozen pure com-
pounds could be obtained from a crude exiraci.

Coprosma australis: Three subslences were ‘identified in the crude pig-
ments—morindin, the corresponding aglycons morindone, and rubiadin-1-methyl
ether, in a total yield of 17%.

Coprosma areolata: The dried bark 'of this tree conlains no less then
23% by waight of pigments comprising rubiadin-l-methyl ether and a new
anthraquinone colouring maiter, areolalin. The structure cf the laller was
shown by degradalicn and synthesis io be lhat of 1:5:6:7-tetrahydroxy-2-meihy]
anthraguinone. :

Copresma lucida: This plani conlains a large number of individual pig-
ments, both in the free slate and combined as glycosides. Only the sugar-
iree pigmenls are considered in the initial publication (1949), and seven of
the eight were identiied. One of these, lucidin, is a new compound and
i{s probably 1:3:5-trihydroxy-2-methyl anthraquinone. Four of the remaining
colouring matters, namely anthregellol, santhragallcl-2-methyl ether, rubiadin
and 3-hydroxy-2-methylanthraquinone have not previously been reported to
occur free in nature.

Coprosma acerosa: Although the most recent botanica! siudies indicaie
that this plant and C. lucida are widely separated phylogenetically, their
pigment compositions are very similar. C. aceross differs {from the preceding
species in containing & smaller proportion of lucidin, and in yielding rubiadin-
1-melhyl ether with only a trace of the unmethylated pigment. Anthragallol
is present only in the form of its methylaled derivatives.

Coprosma rubra -violds three pigmenis, including rubisdin-l-methyl ether.

In addition io the anthraquinecne colouring matters, all the Coprosma
species examined contain asperuloside, a colourless glycoside probably of a
furane type of uncertain affinities. Il is known that most of the remaining
species of this genus confain pigments apparently belonging io the same
class, and we look jorward with interest to further work in this field.

Vitex littoralis 'Purirk,” Some of the yellow wood of this lree was sent
to Peorkin, who exiracted from it two colouring mailers, vilexin and homo-
vitex as glucosides. The researches of Perkin (1900), Barger (1906). and
Peteri {1939) heve led lo iwc &lternalive structures for vitexin.

Melicope fternala "“Wharangi.” Briggs and Locken {1949} have isolated
four new methylated flavonols from the bark of the wherangi, elucidated their
siructures and synthesised one of them. together with other related flavonols,
These subslances, meliternin, meliternatin, ternaiin and wharangin are closély
related in struclure, differing only in the number and arrangementgof methoxy
and methylenedioxy groups; the first menlioned was prepared by synthesis.
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. No cther research on the colouring malters of New Zealand plants has
beer: published, althcugh several have been and are being investigated. In
a few cases pigments have been cbigined in the course of other wark
{e.q.), quercetin was shown lo be present in iutin extract (1910) and later
in the woed of matai. Anthocyanin pigmenis _are known io be widespread,
but they do not normally repay extensive investigation.

" ALKALOIDS,

The New Zeaiand flora, unlike thai of Australia, is apparently rather
deficient in alkaloid-containing species. Even families and genera which are
noted for the production of alkaloids are commenly [lound in this country
to be free of basic constituenls. To date seven species are known to yisld
alkaloids, and there are a few olhers which contain small percentages of
bases. Some native plants are belleved io ba polsonous, although the toxic
principles have not been identilied.

Laurelia novee-zelandiz ‘Pukatea.’ The pharmacological properties of this
tree have been known since ai least 1870, allhough il was not until 1910
that Aston isolated a crystailine alkaloid (pukateine) from the bark, and showed
that two others (laureline and laurepukine) were also present. These sub-
stances were subseguently investigated by Barger and Swiss workers (1931-2),
who succeeded in elucidating their constitutions and in confirming two of
these by synthesis. Pukateine is a sirong analgesic with a similar action
to that of morphine, which, indeed, it resembles in structure.

Sclanum aviculare "Poroporo.’ Levi (1930} exiracied the green berries
and leaves, obtaining a glucosidic alkaioid, which was later (1942} identified
es solasonine by Briggs and co-workers. A considerable amount of work
has been deone by Briggs and his school on this alkaloid, which is present
also in the species 8. xanthocarpum and sedomsmum, while closely related
alkaloids are solavricine from S. auriculatum and sblmarqine from $. mar-
ginatum. Solesonine differs from solanine, the poisonous principle of the

SOLASONIKE

potato, only in having an exira oxygen alom. and the structure shown has
been put forward by Briggs, based perily on werk subsequent to 1942 (when
a different formuls was proposed), and parily on the structure ¢f solanidine
elucidated by Swiss and American workers (1942-1945). Solmargine differs
from solanine in having two extra oxygen aloms, and in having a disaccharide
residue instead of a irisaccharide, while solauricine is isomeric with solaso-
nine and very similar both physically and chemically to il

Sophora species. Several New Zealand species have been investigated
by Briggs and co-workers (1937-48), and found {o coniain alkaloids commonly
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noted in this genus. The results are particularly interesling in the light
they, throw on the bolanical classification of the species. Thus §. microphylla
seeds vyvield mainly methylcylisine and matrine with a small amount of
cylisine and sophochrysine, while the chief constitueni of the alkaloid fraction
of the seeds ol §. letraptera is mairine, A little methylcylisine and sopho-
chrysine are also present. The kowhai of the Chatham is. is normally listed
as 8 separate spocies, 8. chathamica, bul the alkaloids in the plant are identical
both in naiure and propertion le those in S. microphylls. 1 seems likely
from this ihat the |lwo species sre identical, or at least that the diffarence
bélween them does not warrant species renk. A variely of §. microphylla
growing near Auckland was analysed in the same way (1948) and the major
alkaloid is methyl cytisine, with some cytisine but only a very low percentage
‘af matrine. This nolable difference from the normal constitution of 8. micro-
phylla is probably sufficient fo esteblish the Auckland planl as a separale
species.

The Leguminosse lamily {cther than Sophora). White {1943-6) has pub-
lished the resulls of an extensive survey of more than 200 species. both
native and introduced. WNo alkalcids were delecled in the New Zealand
species examined {genera Corallospartium, Carmichalia, Chordospartium,
Clianthus and Notospartium). A number of Acacia species examined were
fcund to contain g-phenylethylamine and iryptamine; the latter has not pre-
viously been reporied to occur in plenis. A new alkaloid, calycotomine, was
isolated from Calycotome and Cylisus species, and some siructural work on
it is reperled, Otherwise, the plants examined were found to contain the
alkaloids common to this family. Some of the plants had been studied in
Furope, and in & lew cases White's resulls differ from those reported in the
literature. Generally, however, the alkaloid conient of these naturalised
species was very similar both here and in their nalive habltal. With some
of the cémmon plants, the distribution of alkaleid throughout the plant was
studied, general conclusions being that in ithe Papiliongcea alkaloid moves
upwards and outwards in the plani, particularly at ilowering, and usually
accumulates in the seeds. There is a definite time-lag between rapid growth
and ithe accumulation of alkaloid in the plant tissues.

Senecio kirkil: The members of the Senecie genus very [requently pro-
duce alkaloids, butl thus far only one of the 30 or so New Zealand species
has been investigaled. Briggs, Mangan and Russell (194B) have isolatad a
new alkaloid from 5. kirkii, and have reporied inijial degradative experiments.
This substance, senkirkine, resembles scme of the alkaloids found in other
species in giving on hydrolysis an acid {senecic acid} and an ealkanclamine.
Senecic acid has been found in the alkalmds of four other species, but the
base was not idenlified.

At least three other New Zeamland Senecio species contain alkaleids, so
an interesling field is likely to be opened up.

Ergot alkaloids. There has been cerlain amount of work done with
New Zemland ergot samples, notably by Meicali (1943) and Hassall "(1944).
The alkaloidal content is similar 1o that of European specimens, excepl that
ercometrine appears to be absenl. ‘

A few other New Zealand plants ere known to contain alkaloids, ususlly
in small amounis, but they have not been thoroughly examined as yet.

MISCELLANEQUS COMPOQUNDS

~

Tutln,

Easterfield and Aston (1900-1) isolated the exceedingly péiscnous sub-
stance, utin {CIGHISOGJ from the seeds and leeves of the ‘lulu’ plent (Coriaria
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species). This plant has heen responsible for much poisoning of steck in
New Zealgnd, particularly in the early days of the colony, and most of the
relaled species in other countries are believed io be toxic also. The Euro-
pean species yields a closely-related substance, coriamyriin, .while the Japan-
gse varieties contain another very similar compound. These poisons are mem-
bers of a small group ¢of compounds which are apparently oxygenated: sesqui-
terpenoids. . A large volume of work has appeared on picrotoxinin, the most
important member of the group, the most recent of which is due io Slater
{1943-9) in New Zeoaland and Suter and Schlitler (1949} in Switzerland, but
the structure of the substance has not yei been elucidated. Tutin is a lac-
tone with @ terminal methylene group and at least one alcoholic hydroxyl
group, but its relationship lo picrotoxinin is still obscure. All three species
of lutu contain aboui 0.05% of tutin.

Occasicnally certain areas in New Zealand producé poisoned honey, and
recently Sutherland was able io isclate the principle causing this (1946), The
poiscnad honey yielded a new substance, mellitoxin, which appears o be
a hydroxylated tutin, C,;H,;.0.. A search lor this substance in the tutu
plant gave negalive results, bui il was found in the honey-dew secreted by
the hopper Scolypopa australis when feeding on the plant and il was oh-
fained from this by the bees.

Karakin. The poisoncus kernels of the karaka iree, Corynocarpus
lesvigata, contain among cther substances a glycoside, karakin. This was first
isolated by Skey (1871} and has been the subject of study by several New
Zealand chemists, including Easterfield and Aston (1801-3), Carrie (1934) and
Carter (1943-9). The hydrolysis of karakin is evidently & complex process,
but the first step is believed to resull in the produciion of hiplagenic acid
glucose derivatives and.CQ.,, while the final' hydralytic preducts are glucose
and hiptagenic acid. Hiptagenic acid is also obtained ifrom a glycoside present
in an East Indian tree {Hiptage mandablola). and the recent identification of it
with f#-nitropropionic acid will be of interest to plani biclogists. There are
only iwo compounds containing & nitro group known o be produced in
nature, the other being the antibiotic chlaromycetin, in which the nitro group
is attached lo a benzene nucleus. It is notl yet known whether the {ree nitro
group is presen! in the parent kerakin, and it will undoubtedly be very in-
teresting to see the resulls of the further investigations now proceeding.

The poiscnous nature of the glycoside is prasumably due to the 3-nitro-
propionic rosidue,

Methyl mercaptan. The unpleasant odour of. the Hupiro (Coprosma
{oetidissima) has been shown by Sutherland (1948) to be due io methyl mer-
capiaf, which was obtained in small yield. This is an unusual plant con-
stituent, and it would be inferesting to determine ‘whether it is reslly present
in the plant in a free state, or is hberated from some more complex form
by enzymahc hydrolysis.

Methy! salicylate was shown by Briggs and Taylor {1547) to be responsible
for the odour of the leai stalks of the {ern Asplenium lamprephyllum. The
glosely related species A. bulbiferum apparently dees not contain the ester.

Carbohydrates, etc. The gums preseni in many New Zealand plants
have been, almost entirely neglected in this country, probably' hecause of
the very considerable diffictlties. encouniared in working with these sub-
slances. -Mcllroy (1944) obtained from Phormium tenax gum an aldobionic: a&id
vielding, a urenic, acid \and & peniose. The calcium; selt -of the. acid was
alsp. present. Despite, the fact. that an impoctant . New, Zealand. indusiry .was
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icunded on Phormium tenax, it is surprising lo find sc liltle known of iis
chemistry, slthough there are many references to varicus industrial applica-
ticns, The hemicellulose of the plant has been studied by Brandt (1937}
and by Mcllroy and co-workers (1945-9). The latter have put forward evi-
dence for the formulalion of the hemicellulose as an aldotrionic acid with
prebably twe nine-unit xylose chains "attached to its lerminal xylose residue.
The aldotrionic acid ilself consists of two xylose unils and one glucurcnic
acid residue; It may be mentioned in passing that various parts of Phormium
tenax contain pigmenis and a fixed oil, although there is .litlle or no pub-
lished wark on them. ’

Saponins. There is no published research ‘on any saponin constituent
of a New Zealand plant, although tests have shown that the following species
probably contain appreciable amounts:-—Tetragonia expansa, Dodonea viscosa,
Knightia excelsa, Chenopodium ‘species, Pittosporum crassifolium, P.
eugenioides and other speties, Pseudopanax species, Olearia macrodonta and
Pomaderris species. -

In concluding this survey, it may be pointed out that il was impossible
in the space available o give an adequale account of the chemistry of any
parlicular plani, and frequently nc reference has been made to early workers
or published malerial. However, normally, the early literature is reviewed
in the later papers on each subject. Many articles and papers have been
written® dealing with practical aspecls of lhe extraction, uses, eic, of kauri
gum, Phormium fibre and tfannins, but in this survey only work directly
related to the chemistry of these.substances has baen noted: In addition
there is a very considerable volume of unpuhblished work and partly-complsted
researches, particularly on plant oils and pigments which for various reasons
have nol bheen mentioned. However, it is hoped that sufficient has heen given
to indicale the work which has been done, and perhaps some of the direc-
tions in which it could profitably be coniinued o: extended. No doubt there
are many plants yel uniried, but. which will yield results both inleresling
and valuable {e.g9. saponin<oniaining species).
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A

- ITEMS OF INTEREST.

We have been receiving a number of Unesce publications, including
the “Courier” {published monthly), & pamphiet on “The Question of Establish-
ing United Nations Research Laborslories,” and a specimen copy of the
“Bulletin on Narcotics,” which will be published quarterly at $2.00 per year,
Aay reader who is lurther interested should write to the Editor. We also
raceive on exchange the publicalions of the other Insiitutes in the British
Empire and the French "Chimie Anslylique."”

Dr. H, Bloom., whc has been promeled io the status of Senior Lecturer
at Auckland University College, and Mr. G. M. Wallace have joined the
Journal Commitiee. *

Mr. and Mrs. D. D. Perrin have returned to New Zealand .and are
stationed at Ruakura Animal Research Station.

Dr. I. Reifer, who has returned o Poland after some years at the Plent
Chemistry Lsboratory, ‘Palmersion North, has been compelled to resign &s &
Fallow owing to difficuliies over exchange. In a letier io the Hon. General
Sacretary, Dr. Reifer extends his good wmhes to members of the Instituts,
and thanks them for the honour done in slecting him to the Fellowship. Hls
address is: Warszawa, Wiejska 15/3, Poland

Mr. M. L. McGlashan, formerly Canterbury Branch Editer, and Mrs.
McGlashan are living at Resding, where he is ‘doing post-graduate research
in thermodynamics under Prof. Guggenhsim.

Although pricrity has been granted to tha facully of engineering in the
plans for the new Canlerbury College st Riccaricn, no announcement hes
been made about the Chemistry Department, which is at present grosslv
ovarcrowdad.
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ION EXCHANGE AND SOME ANALYTICAL APPLICATIONS.

W. 5. Fyle, University of Olago.
‘ (Summary of a leclure delivered at the Annual Conierence, 1844.)

All ionic solids exhibit ion exchange to some extent. Surface ions are
bound lo the laltice with a lower energy than similar ions in lhe interior
of the crysial.  When placed in a polar solveni surface icns become sol-
vated, which further decreases |he bonding. A marked dissociation may
thus result. [f a foreign electrolyte is added, il is logicel 1o expect a cer-
tain amount of exchange. te occur, particularly when the foreign ion is held
by the lattice with a larger bending energy than the original ion. [t would
thus appear that the amount of exchange mighl be proportional lc the area
of crystal surface available, This is why certain siructural types” with the
so-called zeolite lattice are so well suited for exchange reaclions. The extent
of exchange depends largely on the following faclors:—

+ 1. Forces binding ions in the lagice.

2. Relative valence of the exchanging ions.
3. Conceniration of the exchanging jons. .
4. Relalive size of the ions (sclvated). -
5.

Accessibility of the lallice to eniering ions.

Types of Substances with Useful Exchange Properties.

Natural and Synthetic Aluminosilicales.

These belong chiefly to the clay and zeolite families. Feldspars slso
show marked exchange, parlicularly at high temperatures, Synthetic zeolites
are prepared either by fusion or precipilation by adding scdium silicate
lo aluminium sulphate or sodium aluminate, Gel malerials havel a higher
capacity for exchange than fusion prepared materials.

Carbonaceous Exchangers.

These malerials i:areceded- the Irue exchange resins and were first pre-
pared by Adams and Holmes, who later synthesised the first high polymer
exchangers. Commercially such malerials are made by the partial sulghona-
tion of coals. They are completely slable in acid solutien. A marked ad-
ventage of such malerials is .thal they do not impan silica to waler passing
through them. In physical praperties they resemble the graphitic acids;.

Resinous Exchangers.

These types have proved most suitable for fundamental studies on ion
exchange as an exact knowledge of active groups and purity can be obfained,
It is also becoming possible lo produce “ilor made” resins to fit a par-
ticular process. The essential feature of an exchange resin is a highly-
pelymerised hydrocarbon skeleton of low solubility carrying as large a number
as possible of active exchange groupings. The synthesis of lwo typical
résins is illustrated in fg. 1. The ionisable exchanging groups are the
carboxylic, sulphonic and phenoclic groupings. These groups are aclive at
different pH values.

Aniorlt Exchangers. .

Adams and Holmes also synihesised the first anion zexchanqers which
contained active amine groups. They are generally pioducad by the ceon-
densation of aromatic amines with formaldehyde..
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The wvarious types ol exchangers have their particular advantages and
limitations. Silicales seldom have a large capacity and liitle modificalion
of the original structure can be made. However, the wriler has found thal
in the zeclile natrolite, the sedium could be almeosi entirely replaced by
copper, chromium and ferric iron. They are completely unstsble to - acids,
but can be used cver & wide temperalure range.

-

The activity of organic resins depends on the degree of lonisaiion of
the active groups, which in iurn depends on pH. Thus it is possible to
conirol the exchange process lo some exient. They ere generally completely
stable to acids and alkali, Exchange in resins is generally more rapid than
in silicale types. In column separalions some resins show iroublesome swell:
ing properiies and may be rather secluble, which is undesirable in iracer
work. Most resins cannct be used above 60° C., but zeolites are quile
stable up to 200° and feldspars could be used at even higher temperatures.

The Exchange Process

To illusirate the exchange process the case of a na'tural zeohte and an
exchangs resin will be briefly considered.
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{a) Exchange in the natural zeolite analcile—

Analcite (NaﬁxlS"zzoﬁ.H?_O) is a typical cuhic zeolite wilk an open iframe-
work formed by linked silicon-oxygen and aluminium-cxygen tetrahedra.
The siructure contains large channels and cavilies forming an intersiiiial space
of about 30% of the crystal volume. Those channels are normally occupied
by waler molecules. These water moleciles can be replaced by other neuiral
molecules like ammonia, mercury and iodine, and lhe calions can be replaced
with litlle alleration of the unit cell dimensions. A peint of particular interest
arises from the position of the sodium ions. In the unil cell (Z, the number
of molecules = 1B) there are twenty-four eguivalenl posilions in which these
can be placed and il is necessary to iill only sixleen. This conclusion was
checked by replacing the scdium aloms with silver. It was found that the
sixteen silver atoms distributed ihemselves among the. twenty-four posilions.
This distribution must be random for the substance still maintained cubic
symmetry. Whether this randoem distribulion is an average in space alone,
.or in space and time, cannot be determined by X-rays. The pessibility of
replacing the icns suggests ihat the “latter is irue. It is this movemsnt which
permits sodium to diffuse out of the latiice and silver to diffuse in when
the zeolite is placed in a solution of silver nitrate. It appears that base ex-
change in zeolites is' chie to the channels, the presence of waler mclécules,
and io emply spaces in the Tlatiice which allow more diffusion than il all
the spaces were occupied. Ii is -of considerable interest.that H. M. Barrer
has recenlly synthesised hydrogen silicate lypes.

(b} Exchange in the resin Dowex-50— S

‘Th-ils is a recenily developed calicn exchange resin conlaining suiphonic
acid qgreupings only. The simple constilution of this resin has made it one
of the most suitable for fundamental studies. It is an aromatic high polymer
stable in both acid and alkaline sclutions. It is produced in small spherical
parlicles of a gel nalure. To obtain the exchange capacily, Dowex can be
titrated as & slrong acid with alkali. If a particle of the resin is placed in
a solution of sodium chloride an equilibrium is set up. Two peoinls of view
are held regarding this equilibrium; {1) that it is a Donnan type equilibrium
in which the surface of the, particle acls as a membrane and the resin is
the non-diffusible anion, and (2) that the equilibrium is governed by the law
of mass aclion and that the conceniration differences are due to the different
activilies in the solution and resin-gel phase. -

When the hydrogen form of the resin is placed in a solution of sodium
chloride equilibrium is established as follows:—
Hiresin) -} Na(soln) = H(solP) -+ Na (resin)
On the Donnan concept
aNa (resin). aCl (resin) = aNa {scln). aCl (soln) \ .
aH tresin). aCl{resin) — aH (soln). aCl{soln}
__ Nafresin). H(soln)
" Nalsoln). H(resin)

This latter result is exactly whai would be expected from mass action. At
the present time the mass action conception is favoured.

Both types of subsiance have in common the large non-diffusible anionic
framework with ionised cations ready for exchange, Cellulose compounds
for the same reason show exchange. In all cases diffusion inle the sub-
sfance is facilitated by wide capillaries.
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A fealure of some interest is the order of exchange among calions. Some
of the established series are as {oilows:—

Cs, Rb, K, Na, Li
Ba, 8r, Ca, Mg
Thi, La¥ Ba®, Na.

Two festures are obvious; firsily that with ions of different valencies the ion
with the higher charge is held more sirongly, secendly thal among ions of
the same charge the order is the converse of the ionic size. I would appear
that the critical factor is the ionic potenliel of the hydrated ion. The order
has also been predicied from consideralions of &% lhe distance of closest
approach of the ions given by the Debye-Huckel equation. A difference
between the slate of affairs in a natural zeolite and & resin may arise from
the ditferent dimensions of the channels inlo the inlerior of the crystal. In
most zeoliles these channels are seldom more than about 3A° in diameter,
which would mean that most of the waler sround the solvatad ion would
be stripped off before the ion could enter & channel. In the case of resins
the channels are of various diameiers and some large molecules have been
shown 'to enier quite easily. .

Analytical Aspecis of lon Exchangs.

Only brief mention of these will be made here &s full details may be
found in the various references.

One of the major uses of resins has been in the concentration of solu-
tions too dilute to be analysed by ordinary means, The process generabtly
involves & primary concentration on. the resin followed by elution and <polaro-
graphic analysis. Accuracy at least egual to thal cbiasined spectrographically
is cleimed. (1)

In three ouistanding cases ion-exchange resins have proved valuable in
lhe separation of subslances of similar analytical properties—

(a) The rare earths. (2)
(v) The amino acids. (1)
{c) Radio-aclive fission products. (2)

Thae sharpness of a separation depénds on the l[ollowing faclorsi—

1. Diffarence in exchange polentisl of the subslances.

2. Nalure ol eluent,

3. Length of column. Isolopes have been separated on very long
columns.} ’

4. Degree of column .Joading.

5. Flow rate.

6. Physical slate of exchanger.

Separalions may be very sharp when one of the substances is too large io
enter the structure. This has been reporied in the separsiion on natural
zeolite of NH, and N{CH,), ions.

Resins have also found use in lhe removal of ions that normally inter-
fere in an analylical procedure. For example, the phosphale ion interferes
in the determination of sodium by the zinc uranyl acetate method and in
the determination of calcium by oxalaie. In such a case lhe anion would
be removed by an anion exchange resin. .

In quslitative analysis the use of exchangers can simplily many separa-
tions. Thus the writer has found it possible io rapidiy separate the metals
of group 1. and such mixtures as Fe, Ni, Co, Cu, Cr.
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As yet the number of gquanlitative enalytical procedures based on ion
exchange are small. A great desl of research has fo be carried out on the
determinations of equilibrium states reached under ordinary conditions of
flow rate o estimale the accuracy sftainable. In many cases ion exchange
methods cannel be expected to improve on slandard melhods, their chief
advanlage being lhat they may greatly shorlen the time of analysls where
maximum accuracy is not necessary.

Relerences,

Analytical.

(1) R. Kunin. Analytical Chemisiry. 21, 87 (1949),
{2) R. Tompkins (et al}. J.A.CS. 69. 2769-2877 (1947),
‘General,
(2) As shove. .
W. L. Bragg. "Atomic Structure of Minerals.” Cornell, Univ. Press. 1937.

Duncan and Lister. Q.Rev. 2, 307-348 (1948) .
Kressman and Kilchener, [.C.S. 1190-12i3 (1949).

.

. : ELECTION OF FELLOW.

Professor ], lvan Graham. who came to New Zealand in August last to
lake up the chair of Coal Mining at the School of Mines, University of Otago,
has been elected a Fellow of the New Zealand Institute of Chemisiry.

Before leaving England Professor Graham was Adviser on Scientific
Aspects of Underground Problems, in the Scientific Department of the National
Coal Board of Great Britain and has had exlensive experience conducling in-
vestigalions on spontanecus combustion and almospheric conditions in coal-
mines, and on the ireaiment of coal by high-pressure hydregenation.

Professor Graham is a Fellow of the Royal Collage of Science, Ireland,
an M.A. of Cambridge, an M.Sc. of London, and an 1851 Science Research
Scholer. He is also a Fellow of the Royal Institule of Chemisiry, a Fellow
of the Institute of Fuel, and has been a member of the Council of the In-
stitution of Mining Engineers for the past twenty years.

New appointments ai’ Canterbury College are Dr. T. Hagyard as Senior
Lecturer in applied chemistry, and Messrs |. AuBtin, 1. Beckwilh, and M. Chris-
tensen as Junior Lecturers.

Dr. R. E. Corbeit returned to Dunedin last month ailer gaining his Ph.D.
al Cambridge. Mr. C. L. Carter has also returned afier doing some research
al Edinburgh.

Mr. A. I Biggs, of Singapore, is spending® his furlough at Canterbury
College,

Dr. O. F. Neuen has leit 8. W. Patersen and Co., Wellingion, on being
appoinied an examiner in the Patent Cffice.

Mr. G. Dingley, lately of Deminjon Breweries, Otahuhu, has been ap-
pointed Chemist to Messrs Newdick Bros.. manufaciurers of cake and biscuits,
Auckland.
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LABORATORY ASSISTANTS' EXAMINATIONS.
'1849 PASSES.

. Theoretical Chemistry.

Bush, L. 5; Cross, ]. A; Hornby, D. W.; Johnston, D. M.; TrewsIn,

Lilian C. .
Elemeniary Colculations.

Bush, L. &; Cioss, |. A.; Gee, Beverley C.; George. |. 5.; Hornby, D. 'W.;
MceLean, A. J; O'Callaghan, M. L.; Taylor, June S; Underhill, A. P; Woul,
R D.

Elementary -Physics.
George, ]. S.; Johnslen,” D, M.; Loftus, ]. M,; Trewern, Lillian C.
Practical -Chemistry.

Cross, J. A.; Dickinsen, G. W.; Fisher, Judith E.; Henry, D. F.; Homnhy,
D: W.; Hull-Brown, |; Mclean, A. !; Mincher, P. R.; Russell, Vigeite V.;
Taylor, June S.

. Photography.

Saunders, L D.; Trewern, Lillian C.

We publish below some of the papers set in the 1943 Laboratory
Assistants’ Examination.

. CHEMISTRY.
Neovamber, ‘1849 ' Time: Three (3) Hours.
Six Queslions. Ailempi Question 1 and 5 others.

1. (&) 0.267 grams of a melsallic oxide cn reduction gave D.230 grams of
metal. Find the equivalent of the metal

{b) Excess phosphorus is burnt in jers of nitrous oxide, nitric oxide and
air—B0% Nitrogen, 207 Oxygen. What volume of Nitrogen will be
left in each case? Express your answer as a iraction of the ecriginal
gas.

(c} 10 ml of Caustic Soda are completely neuiralised by 145 ml of
standard acid, 10 ml of which in turn are neutralised by 8.8 ml of
N/10 Sodium Carbonate. Find the sirength of the Causiic Soda in
grams per lilre: Na = 23. O =16 H=1L C =12,

2. How would you distinguish between lhe various oxides of lead, copper
and iron?
[n your answer, describe their appearance and their reaclion with alkali,
mineral acid and on healing.

3. Define: Elemenis, Acid, Valenca.
State: Charles' Law, law of Mulliple Proportions.
Explain the process and principles underlying:—
Separation of Gases by diffusion.
Purification of salts by fmctional crysiallisation.

4. What are the principal commercial sources of Sucrose?
Plent A conltains Glucose and plant B Sucrose:
Describe the tests that would confirm this,

How is White Sugar chbiained from Raw Sugar?
How is Glucose cblained commercially?
How is Alcohc! oblasined from a Suger?
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5.

Write a short chemical eccount of one of the following:—

(a) Fixation of atmospheric nitrogen. )
(b) Ionic dissociation theory applied t6 Acids and Alkalis and Salts.
(¢} Uses of Coke in Industrial Chemical processes.

{a) How is Magnesium obiained from the common natural sources?
{b) What are some of its principal alloys and their uses?
{c) Give Name, Formula and brief description of three of iis compounds.

How would you prepere a small quantity of bromine in a laboratory?

Write the equation and "describe the visual changes when:—

(a) Bromine Waler is added to acidified potassium iodide sclution.

{b) Burning phosphorus is plunged into bromine vapour.

{c) Sulphurstted Hydrogen is bubbled ihrough bromine water.

(d) Given a glass jar ol bromine vapour end one of nitrogen peroxide.
whal chemical test would you make to distinguish them?

ELEMENTARY PHYSICS.
November, 19249, Time: Twe (2} Hours.
Attempi all queslions which are of egqual value.

Define Force end explain the resolution of forces,

Distinguish between weight and mass.

A weight of § fons is supported from the Jib of a crane which makes
an angle of 30° with the vertical post. The top of Jib is level with
the iop of the post and is supporled by a rope fixed to the lop of the
post end to the top of the Jib.

'Célqglale. the si'ress in the Jib and ihe pull 'o_n the rope supporting the Jib.

(a) Define Surface fension and give an account of some simple experi-
ment lo demonsirale the existence of surface tension.

(b) What effects are observed wher a clean tube open at each end is

" placed vertically in (a) Mercury; {b) Water.

[c) What is the effect on surfece tension of adding substances such as
soap i weater? What use is made of this elfeci?

For whal purposes are lhermostats used? Describe the constructien and
cperation of any type wilh which you may ba acquainted,

. (a} Deline Latent Heats.

(b} Whal is the elfect of pressure on lhe Beiling point of a liquid.

(c} Explain an elementary refrigeration cycle.

State laws of reflection and define and give formula for the focal poini
of a curved m1rror

Discuss and illustrate by. qurams the formation of images by a]_p]ane;
{b) concave (spherical and parabolcld) mirrors.

What do you understand by Electromagnetic induction?

How is this principle made use of in the operation of an inductien coil
and an A.C. motor?

ELEMENTARY CALCULATIONS.
November, 1949, Time: Two {2) Hours.
All questions should be attempied,

What is the formula for [inding the volume of a sphere?

1f the lifting power of a hydregendilled ballcon equals the difference of
the welghis of its own volume of air and of hydrogen, what will be
the lfiing power in lons, of a spherical balloon of diemeter 200 feet?
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Given 1 cubic fooi ol eir weighs 0.08 lbs and 15 14.4 limes as heavy as
hydrogan. = 3.14.

2. (a} Taking 1 lilre = 61 cubic inches, find the capacily in cubic inches of
a car engine rated at 2500 cubic centimelres.
{b) The price of 4 metres of malerial is 250 frencs and 20 yards of the
same material costs £5. Given that 1 metre = 39.37 ins., lind the
currenl no. ol francs to the E.

3. The following 37 resulls represeni exam marks,

(51 64 33 40 41 39 61 77 B85 68 29 42 32
(S7 17 31 31 86 69 33 40 59 59 42 71 75
(68 25 40 45 38 79 31 55 88 27 38

{i.} Arrange in groups 09, 10-19, eic
{ii.) Find the Median; Upper and Lower quarh]e. and the quarlile deviation.
(i) Draw the frequency curve.

4. {a) In judging cream, points were alloited for fHavour, texiure and colour
in the proportion 6:3:}. One sample scored the maximum for flavour
and colour and half-points for texiure. What perceniage of total pecints
did it score? .

(b) If the price of gas is raduced [rom 8d. 1o 7d. a unit, bul consumplicn

in a home increesed irom 140 to 180 unils, in whal ratio will the
bill be incressed? '

5. A reclangular sink is 3 ft. long, 2 ft. broad and & inches deep. What is
the area of the inner surface? If this surface is covered with sheet lead
1/32 inch- thick, what volume of lead is needed?

If the specific gravity of lead is 11.36, what weight of lead is used?

6. {a) Divide x1 — 7x* 4 1| by »* — 3x + 1
(b} The equafion {x — a) {x 4+ 2) = 3x{x + 3) — 2x (x 4+ a)
is satisfied when x = 4 ’
What then is the value of a?

7. (a} In the triangle A B C 51de a — 12 cm, side b = 5 cm and angle
C = 90°. . .
Calculele fo four places of decimals (1) Cos A, (2) Tan B: and lind
from your tables the value of angles A and B.
‘(b} A building casis a shedow 120 fi. long on {lat ground. The angle
of the elevation of the top of the building from the end of the shadow
is 50° 30’. Find the height of the building.
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‘MINUTES OF COUNCIL MEETING OF THE NEW ZEALAND INSTITUTE OF
o} CHEMISTRY HELD AT THE DOMINION LABORATORY ON WEDNESDAY.
FEBRUARY 22nd. 1950, at 10 am.

Present: Dr. ]. Melville, President (Chairman}, Messrs P. R. Parr (Vice-
President), F. H, G. johnstone (Canterbury Delegate}), F, ], T. Grigg (Proxy for
Otago), 5. E. Wright (Wellington Delegate), W. G. Hughson {Hon. General
Secrelary), A. P. Cliver (Assistant Secretary). '

Apologies: Received irom Professer Llewsllyn (Auckland Delegale} and
Mr. O. H. Keys {Qlago Delegaie). Mr. Parr acted for Professor Llewellyn
and Mr. Grigg acted for Mr. James, who had been nominated by Mr. Keys
but was unable lo altend.

Minutes: Of Council Meeting on 25/11/49, M.526-533 were confirmed.
REPORTS FROM SUB-COMMITTEES.

Conference 1850,

Minuies of three Meetings of 1950 Cenlerence Committes were received.
Hamillon is favoured by delegates 1o Council as the venue of the 1951 Con-
ference, and the Hon. .General Secretary has been asked to approach mem-
bers in Hamilten to see il a Conference could convenienily be held there.

Royal Society Congress. »

Professer Packer is io be asked to represent the Instilule on the Royal
Sociely Congress Committee for May 1951, Christichurch. Our Inslitute will
collaberate in running the Chemical Section of the Royal Society Congress,
but will not organise specific Institute activities. .

Avsiralia and New Zealand Association for Advancement of Science:

Will hold its next meeting in Brisbane, May 23rd-30th, 1951.

Employment Committee:

Moved Canterbury/Auckland—"That Mr. G. M. Smith be appointed Homn.
Secretary of the Commiltee and that Mr. Borthwick be thanked for his long
peried of service.”"—Carried,

Members on the Employmeni Register receive regular cir¢ulars, and noiifi-
cations of pasitions are received reqularly from C.S.LR. Australia.

Examinations Committee:

The report from the Examinations Committes for 1949 was raceived. The
records of the Commillee have been forwsrded lo the 1950 Dunedin Com-
miltee. .

Moved Auckland/Canterbury—"That the results of the November, 1948,
- examinations be approved, and that Laboratory Assistants' Cerlificates be
issued to Messrs I. D. Sanders and ]. S. George and that the granling of

" a certificate to Miss L. Trewern be held over until March, 1950, by which
time she will haves/completed three years' service, and that her case be
referred to the Dunedin Committee to be brought up again later.—Carried.

Moved Chair/Qtago—"That the cutgeing 1949 Examination Committee be
thanked for their saervices.”'—Carried.

A letter was received from Dr. I J. Cunningham asking whether Bacteri-
alogy could be taken as a major subject for the Lakoratory Assistents’ Certi-
ficate.

Moved Canterbury/Auckland—"That Dr. Cunningham be informed that Bac-
teriology may not be teken as a major subject and that this decision be
communicated to the Examinations Committee, Dunedin.”—Carriod.
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A leller was received from Mr, C. Robarts, Educeiion Depariment, Christ-
church, slating thai he will be unable 1o act on the 1950 Examinations Como
mittee because of & transfer. The matter was referred lo the Dunedin Branch
lc appoint another member in censuliation with the Examinations Cemmittes.

Journal:

Report received from the Editor. It was decided nol to procure any fur-
ther reprinis of Professor Packer's Presidential Address. .

Moved Chairman/Auckland—''That Mr. Salmon’s quete on the basis of
£30/5/0 for the prinling of the revised List of Members be accepied.'—
Carried. .

Branches- are reminded that changes of address of members should be
notified prompily io the Editor.

Abstracting:
No reply from Depertment Scientific and Industrial Research lo the Editor's

proposels for abslracting can be expected uniil the American Chemical Ab-
siracts inform the Deparimeni of their requirements.

Industrial Chemical Essay Prize:
Eniries for 1950 close on June 30th.
New Prize Offer:

Prize offered by Mr. Edwards and Mr, Morcom Green. Report received
from Professor Lleweliyn and Dr. Briggs on an interview with Mr. Edwards.

The prize will be of an snnual value of £25, and it is suggested that
the recipients should be young chemists working in New Zesland who show
parlicular aptitude in pure chemistry, applied chemisiry or Chemical Engineer-
ing. The donors wish the terms of relerence ic be as widel as possible
so that a candidate may he assessed on published work, by the product he
produces, by the process he designs, or by any other means appropriate o
his eircumstances. [t is proposed lhat the age limit be 30 years, and that
the prize be awarded on work carried out during the year preceding the
award. )

The Vice-President agreed to ask the Auckland Branch le form & sub-
commillee to formulale rules governing the award of the Prize, and to fird
a suiiable name for the prize. The Canterbury delegafe felt thai this and
the [.C.I. Prize should not necessarily bear the name of the donors. Sug-
gestions from Branches would be welcomed.

Standards Institute:

The Timber Preservation Committee is proceeding with Standards for
several woods. Further letter to come from Mr, R, T. Wright.
Standard Method of' Analysis:

Dr. Melville repeorted ihat the meeting of the Committes, held on Febru-
ary 2lst, 1950, had passed six methods. Further meihods, mainly .in con-
nection with minor elements, would be further investigated.

The Soils and Fertilizers Sub-Commitiee is conlinuing its work, but the
Animal Tissues Sub-Commiliee may cease io function.

U.N.E.5.C.0.—Food and People: - ) i
Reporis received from delegales outlining activiiles proposed for 1950

on the development of this theme.

Science Abstracling:

Il was decided to awsit the reply irom Departmenl Scientific and Indus-
irial Rasearch (ses ehove} before deciding what aclion lo leke.
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Infernational Union of Chemistry: " B

A copy of Statutes and Regulations s still awaited.- The ennual sub-
scription would probably be 375 dollars,

Patente Committea:

. Report received from the Subcommitiee stating thai Dr. Nauen had been
appointed to the position of Patenis Examiner in Chemistry. In applying for
the position he knew it was class 5, Clerical Division.

it was thé opinion of the Sub-commitiee that nothing could be dons about
a change of clessification. The matter will be referred to the Professional
Status Commities, lo consider discussing with the Public Service Commission
the principle of appointing Professional Officers under the.conirol of elerical
officers.

’ Manpower Report:

A reporl was received from the Wellington Branch re research work
for the Ph.D., Degree in Institutions outside the University. Canterbury was
opposed to' the suggestion. Auckland was in sympathy with the aims ex-
pressed, bul considered the steps proposed were premaiure.

Moved Wellington/Chairman—'""Thédt no further action be takeh meaniime
pending furthor discussions and the accumulation of further information by
the Branches.”—Carried.

P.CILLS.

A proposal for closer relstions between the Royal Institule Chemisiry
and Commonwéalth Chemical Insfitules was received irom the Aoyal Inatitute
of Chemistry in England, and was emplified by Mr. Grigg, who had recently
discussed the matter personally with officers of the Royal Institute of Chemisiry.
As a lirst step it was moved Chairman/Auckland—"That Council authorize
the transmission to Royal Institute of Chemistry of a list of names of mem-
bers of Royal Institute of Chemistry (New Zoaland Section), who nre also
members of the New Zealand Institute of Chemistry."—Carried.

The Dunedin Branch has. up to the preseni, been examining the prob-
lem, but since the Royel Inslitute of Chemisiry {New Zealand Section) has
formed a sub<commitiee to examine the matter and hes asked Gouncil to
appeint three Wellingion members to a sub-commitise, Council decided to
ask Dunedin {o transfer their sub-commitiee aclivities ‘to Wellington.

The New Zealand Institute of Chemistry Sub-ommittee members are
Messts |. M. C.. Tingey, S. E. Wright and W. G. Hughson.

Membership: :
Moved Auckland/Canterbury—"That the resignations of Messrs Rainnie
and D. ]. O'D. Davis be accepted.
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'BOOKS RECEIVED
el

COLLOID SCIENCE. Vols. I. and ll. by A. E Alexander and ]. Johnson
(Oxford, at the Clarendon Press, 1949). Pp. 837. Price 60/-.

A very well-wrilten general account of surlace properiies dealing witlh,
first, the theoretical aspecis of the subject and then the experimental metheds
applied. Topics discussed include osmotic pressure and membrane pheno-
mena, sedimentelion eguilibria, elecirophoresis and allied phencmena, vis-
cosity, diffusion, optical, X-ray, electron diffraction and other metheds, piasiic
flow and elasticity, the siudy of air-water, ocil-waler, gas-liquid, liguid-liquid
and solid-liquid interfaces, sols. gels, pastes, foams, emulsions, colloidal elec-
trolytes, clays snd zecliles, proteins, polymers and membranes. The symbols
used are uniform throughoui and set out in an. iniroductory table.

It may perhaps be argued thai certasin sections, e.g., that on thermeo-
dynamics, might well have been left out in view of the large size of the
work, but becesuse of the exceilenl manner in which the; relevant theory
has been condensed into these sections, their inclusion is amply justified.

The scope of the book precludes the delailed discussion of all topics
chosen, but an excellent general treastment is provided. —H.B.

AN ADVANCED TREATISE ON PHYSICAL CHEMISTRY. Volume 1. {Funda-
menial principles and the properties of gases), by J. R. Partington, Pro-
fessor of Chemistry in the University of London {Queen Mary College).
Longmans, Green and Co. London 1949. Pwo. xlii 4 943.  Price 8G/-.

An excellent irealment of thermodynamics, kinetic theory of gases
statistical mechanics and quantum theory, wave mechanics, thermomelry, high
temperalures, low temperatures and the properties of gases, including pres-
sure-volume-temperature relalions, cheracterislic equations, critical phencmena,
. densities and molecular weights of gases and vapours, specific heats of gases,
viscosities of gases, conduction of heal through gases, diffusion and gases
al low pressures. -

A full mathemalical lrealment of the topics selected is given, bui lo
understand it, very little previous knowledge of mathematics is necessary
because of an excellent introduction which gives a resume lin 114 pages)
of most ¢f the mathemalics required. 1 includes ithe fundamental concepts
of differential and integral calculus as well as irigoncmelric and hyperbeolic
{unclions.

Perhaps lhe best saction of the book is lhe excellent irealment of thermo-
dynamics. In the seclion on the kinetic theory of qases the distribulion laws
are logicailly deduced and applications given. Statistical theory is particu-
larty well handled, including criticel accounts of Maxwell-Boltzman, Bose-
Einslein, Fermi-Dirac and Gentile slatistics, in which the limitations are clearly
discussed. Examples are given of the calculation of entropies of gases by
slatistical mothods. B rconcise trealment of wave mechanics is given.

The seclion on iemperature and thermometry is deslt wilh much more
fully than in most advanced works on physical chemistry and should be of
areat interest lo praclical chemists, as should the excellenl critical eccount
ol the properties of gases.

Throughout the work an emphasis has been placed on the experimental
side as instanced by the numerous lebles and graphs which appear. They
sre particularly valuable, ss they are up-lodale and many of the sources
of information are not accessible in this couniry. Descriptions are given
of apparatus and experimenial methods end of empirical and semi-empirical
formulae likely to be of greal use io experimenial chemists end chemical
engineers.
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Very full references to the literature up lo the end of 1948 are given and
each lopic is preceded by a hibliography. The index is, however, no! as
complete as could be desired. One excellent feature of the book is its uni-
formity of symbels, a full list being given. It is very clearly printed,
symbols and diagrams are excsllent -and mistakes have been virtually elimi-
nated. As a firsiclass critical account of the topics dealt with it cannot
be bettered, and subsequent volumes of this series will be awaited with
interest, . —H.B.

The Practice of Research in the Chemical Indusiries. by R. H. Griffith,
Senior Research Chemist, North Thames Gas Board. Pp. 184. London: Oxford
University Press. 12/6. At first sight it would appear that there are few
industrial laboralories in New Zealand ‘large enough for.this bock to have

. any application, but it can be read with profit by any chemist in charge
of an industrial laboratory, as it coniains useful suggestions on all aspects
oi laboratory organisation. The information frequently applies just as much
where the bulk of the work is routine. Subjects discussed include staff,
design and localion of the laboratery, cosis end profits, library resesrch, wel-
fare and safely, records, small and large-scale exporimentsl work, and ihe
relationship of the laboratory and its staff lo the rest of the firm. Apart
from the moro praclical value of this volume, it presents an ideat of  har-
monious and successful industrial laboratory work, which can be s ionic in
judicious deses.

The latest volume of Organic Syntheses. Vol. 29 (John Wiley and Sons
and Chapman and Hall, $2.50) is now available. It confains 35 new prepara-
tions, the most inferesling probably being that of Raney nickel catalyst from
nickel-aluminium alloy.

Volume V. of Organic Reactions, edited by Roger Adams {John Wiley
and Scns and Chapman and Hall, $6.00), contsins the {following chapters:—
The synthesis of acetylenes; cyancethylation; the Diels-Alder wilh quincnes
and other cyclenones; the preparation of aromatic fluorine compounds from
diazonium  flucborates; the Friedel-Crafts with aliphatic dibasic acids and
their anhydrides; the Galtermann-Kech; the Leuckart; selenium dioxide oxida-
tions; the "Hecesch synlhesis and the Darzens glycidic esier condensation.
After a general discussion, each article lists the compounds to which the
reactions have been .applied, with an indicalion of the conditions and yields.

Advanced Organic Chemislry, by G. W. Wheland, University of Chicago.
Second edition, 1949. Pp. 799. John Wiley and Sons, New York; Chapman
and Hall, Londen. $800. Any textbock of advanced organic chemistry in
. & single volume can only deal with a certain number of iopics, and with
this limitation, Wheland has produced an excellénl volume. The topics are:
Modern views on the various types of valence bonds; addition compounds;
acids and bases; slructural isomerism; slereoisomerism; configuration of carbon
compounds; sirain theory end steric hindrance; the theory of resonance;
electrostatic effects; molecular rearrangemenis; tautomerism and Iree radicals.
Each seclion is well illustrated with equalions and formule and references
are given up to 1948. Only one miinor error was noted, in the [ermula of
phenol-isatin, p. $59.

Carotenoids, by P. Karrer and E. Jucker (published in German by Birk-
hauser, Basel, Switzerland, 1948). Paper covers, 39 Swiss francs; bound, 43
Swiss francs.

This iz the third monograph which has been published on caretencids.
The [irst was published by L. 5. Palmer in 1922, at a time when the constitu-
tion of even the mosl common. of carotencids—f-caroiene, was unknown.
Next Zechmeister and Cholnoky published their book in 1934, at a time
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when the development of chromalographic techniques made feasible the
isolation of pure carolenoids, and due tc the eflorts of Continental chemisls,
particularly Kuhn, Zechmeister and Karrer, the constituiion of several of these
hed been determined.

Now more then 70 carolenocids have been identified und the constitulion
of about hall of these is known. Probably no one has contributed more 1o
this result than Professor P. Karrer and coworkers at the Chemical Institvie
of tha University of Zurich. The work which he has written with E. Jucker,
the latter having been associated with Xarrer in many recent papers in the
Helvelica Chimica Acta, bears lha mark of being aulhoritative and lucid, and
has delailed lists of references.” The book serves well the research worker
as well as the student : :

The occurrence, esiimation and funclions of carotencids in planis and
animals are treated in detail. Msthods of isolation and determination of con:
stitulion are described as illusirative of the ressarch techniques used, while
typical absorplion specire and coloured prinis showing the crysial tarms of
several carotencids are included in the appendix.

The book is remarkably free from emors, with only a small oversight
such as on page 320, The reference (1) J. M. Heilbron and R. E. Phipers,
Biochem. I., 29, 1369 {1935} is repeated under {3). This seems unnecessary.

The book is lo be wholehearledly commended, and no chemical library
dealing with plant or animal products can aflord to be withoul a copy. It
is to be_hoped that an English trenslation will soon be made atailable.

, —FBS.

Tin—its Mining, Produclion, Technology, and Applications, by C. L. Man-
tell.  American Chemical Society Monograph Series. Second Edition. Pp. 573,
1949. Reirhold Publishing Corperailion. (Through Technical Books Lid., Wel- -
lingten). £5.

The first edition of this book appeared in 1928 and hes received wide
recognilion as a stendard relerence work on {in production and wuiilisation.
This few edition, while fcllowing the same ganeral plan as its predecessor,
has been expanded to inciude many new discoveries, processes, techniques
and applications that have appeared in the tin indusitry in lhe -last {wenty
years.

The subjecis covered in the book include a review of lhe occurrence,
mining and dressing of tin ores, the produclion and refining of ihe metlsl,
industrial applications such as plaling, tinplate, hot-dipped coatings, foil, col-
lapsible tubes and alloys, reclamaticn of secondery tin, physical and chemi-
cal properties of the metsl, constitutional thermal equilibrium diagrams and
analytical methods. .

During World War Il the fali of the chief lin-producing areas of the
world into the hands of the snemy resulted in sirenuous efforts in the allied
counlries 1o conserve and reclaim tin in every way. Among the resulling
developments described by the authcr may be menticned elecirolytic refining,
electrolytic tinplate, non-elecirolytic meilhods of plating, conservalion of iin in
alloys and substitute solders, improvemenis in the reclamation of secondary
tin and the deiinning of linplale scrap.

Throughout the book it is evident that the author has made a very ex-
haustive search of all phases of lhe litersiure on tin. At times one feals
that, in his eagerness lo include all available daja, he has not considaered
sufficiently whether the matler as presentsed can be of any pessible use. For
instance, the greater part of the forty pages devoled to lists of compositions
of indusirial alloys serves no olher purpose than to show that a greal many
alloys containing a propertion of  tin have been made. Such minor defects,
howaver, defract little from the value of the wealth of information carefully
collecied and compiled that will make ihis treatise a valuable reference work
cn any phase of the sludy of tin. ' —G.8.L.
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COSMETICS.  Teepol is an excellent water-soluble, auxiliory emulsifier
in the formulation of all oil in water type emulsnons

SOAPLESS SHAMPOOS AND LIQUID 50APS. Teepol based products
are neutral in solution, efficient in detergency, free rinsing and perform
equally well in soft or hard water with complete absence of insoluble

deposits.
FOAM BATHS, Teepol gives stable and persistent fooming products.

LIQUID STOCKINGS. The dispersing power of Teepol aids in the
formulation ond stability of the product. Wetting power assists

" application, -

TOOTH PASTES. Teepol .confers excellent wetting, spreading ond
detergent properties, o

SHAVING CREAM. Teepol gives superior wetting power.

Write to your neorest Shell Branch for specific technical infarmation,

SN~ : ,

The Shell Company of New Zealand Limited {Incorporated in £ngland)




SYNTHETIC
'RESIN
" ADHESIVES

We con supply ex stock., Aerolite Urea
Formaldehyde Resins, Gapfilling type
and veneering type.

MELAMINE RESINS
RESORCINOL RESINS

REDUX METAL BONDING RESINS
o
Write for particulars to:

MORGOM GREEM & EDWARDS
LIMITED

14-18 Victoria Street, Onehunga.
AUCELAND, S.E.5 : : Phone 54-654




Scientific Apparatus

Fine Chemicals

STANTON BALANCE — Model CB4

| GEO. W. WILTON &
CO. LTD.

Box 1980, - Box 367.

63 Shortland Street, ' 156 Willis Street,
Aucklond. _ Wellingion. _




ssService to Science®’

We are pleased 1o announce that our Wearehouse
in Christchurch is able to supply a large number
of: ‘ :

INORGANIC & ORGANIC CHEMICALS
1R, AR, CP and Technical quality.

We stock:

GLI}SSWARE& “Pyrex,” English and Aus-
jralian make. Emil Thermometers, gold
line ex stock.

BALANCES: From Student types to best
Aperiodic and projection scale models

with automatic fractions, made by Sar-
torius, Sauter,- and Stanton.

p H METER: "Vane,” main operated. .

DRYING OVENS & INCUBATORS: All

electric, with “Sunvic” Thermostats.

HOT PLATES: From 24in. x l2in. to bin.
x Bin. .

BLENDERS & MACERATORS.

LABORATORY MILLS & SHAKERS.

MUFFLE FURNACES.

'MICROSCOPES: Also Melallurgical
models. ' o

* BACTERIOLOGICAL EQUIPMENT: Petri
Dishes, Test Tubes, Culture Media,
Stains. : .

SINTERED WARE. _ . ;

QUARTZ WARE: Dishes, Crucibles, and’
Bedakers. :

QUICKFIT & QUARTZ EQUIPMENT: Ideal

for roufine testing in series.

All enquiries'are promptly attended to, and what
we do nol stock in Christchurch, our large Sydney
House will supply. -

You are invited to visit our up-to-date Showroom.

TOWNSON & MERCER

(New Zealand) LTD.

124 LICHFIELD STREET, C_HRISTCHURCH
P.O. BOX 1254,
Telephone: 30-913 b Telegrams: Townmer




B.D. H.

REAGENTS FOR
CLINICAL ANALYSIS

This series of prepared reagents contoins. the more importont solutions
together with speciol B.D.H. reagents used in conjunction with the
Lovibond Comperator to enable tedious anolynccl procedures to be
corried out quickly ond conveniently,

As New Zealond agents for the Loboratory Group of Messrs..
British Dyug Houses Ltd.,, we con offer ex stock o compre-
hensive ronge of their producfs covering alf Imes of chemicols
ond testing opporatus.

We con also offer for immediate delwery odequcte supplies
of oll everyday requirements as needed in olmost every
laborotory.

Your enquiries will ot all times receive our careful attention
and you are cordially invited to visit our showrooms ot either
of the oddresses I:sted below:

THE NATIONAL DAIRY ASSOCIATION
OF NEW ZEALAND LTD.

THORNDON QUAY, FANSHAWE STREET,
WELLINGTON AUCKLAMD,




responsihle
analysis...

HERE are good reasons for preferring “AnalaR’ reagents. Long specialised
.~ experience has-devised the best ways to make them, and the best plant to
make them in. Analytical laboratories specifically equipped for the work
control the raw materials, the processes of manufacture and the finished product.
The maker’s reputation rests upon them, and guarantees them. For laboratories

undertaking important and responsible work the standard analytical materials are

" ‘ANALAR’ REAGENTS

Each conforms to published specifications and is
labelled to show the maximum limits of impurities.

THE BRITISh DRUG HOUSES LTD.

POOLE 'B.0.H. LABORATORY CHEMICALY cROUP ENGLAND



We are now in a position to give prompt delivery
of many specialised items of Laboratory equipment.
Some typical items are listed below:

COLORIMETERS

Inexpensive Test Tube Photoelectric
Colorimeter.

Hilger Absorptiometer.

Lumetron Photoelectric Colorimeter.

LABORATORY LAMPS

Burton Table Model Microscope Lamps.

pH METERS

Indusirial, Laboratory, and Line-operated

Spare Beckman parts.

DEMINERALISERS

Barnstead Bantam Demineralisers.

-STILLS '

All glass Sirip Action still for oblaining
pure distilled water from steam line.

PYROMETERS

Immersion, Radiation and Optical.

TEMPERATURE CONTROLLED

LABORATORY EQUIPMENT

Including Steam Sterilisers, Electric Hot
Adr Drying Ovens, Incubaters,
Steam, Gas, and Electric Auto-
claves, Hot Plates, Constunt Tempera-

-~ ture Water Baths.
. THERMOMETERS

Mercury in Glass, 12" stem, all ranges.

Centigrade and Fahrenheit.

VITREOSIL WARE

SUNVIC ELECTRIC CONTROLS

BARRIER LAYER PHOTOCELLS

Your enquiries will be welcomed. There is no
obligation.

WarsonVicror

ILE MO E IP

(luconrarsrED in mae g0uTes =ssna)
KELVIN CHAMBERS. 16 THE TERRACE. WELLINGTON.

with Branches at Auckland, Christchurch, Dunedin
and throughout Australia,




Sir William
Perkin

jounded the modern
-synthetic  dyestuffs in-
dustry. He began his
chemical career as an
assistant at the Royal
College of Chemistry,
but his first great dis-
éovery was  aclually
‘made in his spare time
in a rough laboratory
at home when he was

noe more than eighteen.
This took place in 1856, when Perkin was trying to prepare quinine
artificially. He failed to produce synthetic quinine, but by oxidizing
crude aniline with potassium dichromate oblained a dark solid which
turned out to be @ good purple dye. It was, in fact “maeuve” the
first of the great family of aniline dyes. Perkin tooh out a palent for
the manufacturing process and, in 1857, set up a factory near
Harrow. This was the beginning of the aniline dye industry, which
has since become of hey importance to the civilized world.

Born in London in 1838, Perkin was educated at the City of
London School before proceeding to the Royal College of Chemisiry.
As well as discovering “eniline purple” ke also invented a process
for manufacturing alizarin (the red dye of madder root). Achieving
financial iridependence as a result of his discoveries,
he was able to devele his attention to pure chemical
research. He was President of the Chemical Sociely
in 1883 and of the Society of Cheinical Industry in
1884. He was knighted in 1906, the jubilee of his
discovery of the first aniline dye.
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