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BARIUM

Patients may associate barium with the unpalatable meals
which they are given before an X-ray examination, but it is
barium sulphate which is used for this purpose, and not the
soft silvery-white barium metal. Barium is found in nature
in the form of barytes (barium sulphate) and witherite
{barium carbonate); it is never found free since the metal
readily reacts with air and moisture. It was first recognised
as an element by Scheele, a Swedish chemist, in 1774. Its
name is derived from a Greek word meaning heavy, because
all barium compounds are much heavier than an equal
volume of water. Barytes deposits, often found in lead and
zinc veins, are mined in the North of England, Germany,
Canadu and United States. Witherite is far less common.
The most famous witherite mine in the world is at Hexham
in Northumberland, and workable quantities are also found
in Durham. Compounds of barium are important in the
manufacture of paper, glass, oilcloth, linoleum and in oil well
drilling. Barium metal itself is used to remove the last traces
of gas from radio valves and television tubes.

LC.I uses barium sulphate in the manufacture of puint, and
barium nitrate in certain kinds of industrial explosives.
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M&B,LABORATORY CHEMICALS AND REAGENTS
IN THE SERVICE OF EDUCATION
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Of unsurpassed importance, both as training grounds
tor the scientists of the future and as centres of research
in every branch of scientific development, British
Universities have been quick to recognise the value of
the M&B range of Laboratory Chemicalsand Reagents.

The specifications to which these chemicals are
manufactured have been selected to allow wide
application to the needs of University Laboratory
practice. They have consequently been found suitable
not oniy for normal undergraduate training, but also
for the more exacting demands of post-graduate work.

A complete brochure of specifications will be sent
on request.
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manufactured by : MAY & BAKER LTD
deistributars :

May & Baker (New Zealand) Ltd., P.O. Box 1395, Wellington




HILGER

Uvispek Ultra-Violet and Visible Photoelectric

Spectrophotometer.

For Spectrophotometry and precise Absorptiometry.
No Batteries are used. Complete A.C. Mains operated.

@ Absorption measurements, lotal range -—0.4
to + 3.2 density.

@ Transmission measurements, total range 110
o 0.1%.

® Wavelength ranges, glass prism, 0.39 mu to
2 mu; Quartz ptism, 0,20 mu to 2 mu,

@ Cell sizes, path lengths 1, §, 10, 20, and
40 mm.

® Minimum guantity of fluid for 10 mm. cell
= 3 ml

® Compact—total weight 170 lbs.—consump-
350 warts—operates on 200/250 wvolts, 50
cycles.

Further accessories for the UVISPEK are in course of
development,

Also available: Hilger Biochem Absorptiometer; new

model Abbe Refractometer; new model Spekker
Absorptiometer; Spectrograph, etc.

For all your Scientific needs, consult . . .

WarsonVicTor

LI E D

Lincomsonatat 1 nEw souTh waLksl

16 THE TERRACE, WELLINGTON;
and at Auckland, Christchurch, and Dunedin.




Another Advance in

s“Service to Scienee®

We are pleased to announce that our warehouse in AUCKLAND
in now able to supply a large amount of laberatory apparatus
and reagents.

TOWNSON & MERCER (N.Z)) LTD.

124 LICHFIELD ST.. AND NOW
: GROUND FLOOR,
CHRISTCHURCH, ~ ENDEAN'S BLDGS..
-7 " 8 QUEEN ST..

AUCELAND,
Teiephone 44-379.

Telophone 30.919-

CHEMICALS:
Inorganic and organic.

CULTURE MEDIA:
Difco and Lablemco.

BACTERICLOGICAL SUGARS:
Thos. Kerfoot.

ASTELL SEALS and FEquipment.

BALANCES: Single pan, semi-
micro, and aperiodic.

INCUBATORS, MACERATORS,
and LABORATORY STIRRERS,
as illusirated,




pH Measurement_ NEW STYLE

pH meesurement is now easier than ever. This new-style pH Meter
"is the handiest yet designed for routine lesting. It is truly portable—
weighs only 8 lbs.—and is directreading over the range 1-11 pH.
discriminates to O.05 pH and can be used anywhere at a moment's
notice. It is battery-operated and seliconteined. The elecirode system

e

to give support at a conyenient angle. Priced to suit the smaller firm
and permit the larger to employ whele batteries of them as “inspection

tools."”
Made by
MARCONI INSTRUMENTS LID.. ENGLAND.

Sole Distributors in New Zealand:

AMALGAMATED WIRELESS A/SIA LTD,

BOX 830, G.P.O.. WELLINGTCN.




JOURNAL OF THE
NEW ZEALAND INSTITUTE OF CHEMISTRY

VOL. XVII| OCTOBER, 1952 No. 5

SURFACE-ACTIVE AGENTS
By W. L. Bayrr, NZ. Forest Products Lid., Aucklond.

This paper presents a brief account of the theory of surface
action, a short description- of the main types of surface activity,
and an outline of the chief varieties of surface-active agents, with
a tabulated appendix setting out those which are commercially
available in this country.

No references are given in this paper—there would be too
many. For further information the following works can be
rgcommended :—

Schwartz and Perry: Surface-Active Agents (Inter-
science, New York, 1949).

Bailey : Industrial Oil and Fat Products (Interscience,
New York, 2nd. Edn., 1951},

Moilliet and Collie: Surface Activity (Spon, London,
1951).

A surface-active agent is a substance which modifies the pro-
perties of the surface between two phases by virtue of its tend-
ency to concentrate in the interface and form a layer separating the
phases. Willard Gibbs’s definition of a phase applies in this con-
nection—a homogeneous part of a system which is bounded by
surfaces and mechanically separable from the rest of the system.
Phases may be solid, liquid, or gaseous, but surface-active agents
are concerned only with those two- or three-phase systems in
which at least one phase is a liquid.

The action of such apents is important in many industrial
processes, and examples of surface-activity have been known for
a long time—for example, the improvement of the lubricant pro-
perties of hydrocarbon oils by the addition of fatty acids, the
emulsifying and detergent properties of soaps; the use of Twitchell
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reagents in the hydrolysis of fats. Soaps are the oldest and still the
most widely used of surface-active agents, but in recent years many
other materials of this type have been developed.

In this discussion, only two types of liquid will be considered,
aqueous and oily; for other liquids such as molten metals, liquified
gases, fused salts, liquid non-metals, few, if any, surface-active
agents have been developed, and none will be discussed here,

The essential properties of a surface-active agent are:—

(1) The one ion or molecule must contain a water-attracting
(hydrophilic) and an oil-attracting (lipophilic} growp.

(2) These two groups must be spatially separated so that the
ion or molecule has a well-defined hydrophilic “head” and
a well-defined lipophilic “tail,” with a certain minimum
distance between the two groups.

(3) The head and tail must be in balahce for the particular
purpose in view—neither must outweigh the other in its
specific attraction under the conditions of use.

Such a structure gives a highly polar molecule which wil
strongly tend to place itself in such a position that the attraction
of the head for water and of the tail for oil will be satisfied as far
as the conditions allow. ’

The hydrophilic head of the molecule usually includes one or
more of the following groups:—Carboxyl, sulphate, sulpbonate,
phosphate, or salts of these groups; hydroxyl, amide or amine,
which may have substituent groups. These radicals all have strong
secondary valence forces, and are chemically reactive. The lipo-
philic tail is usually an alkyl radical, but sometimes double bonds
and aromatic or hydroaromatic groups are included. Indeed, in
certain poly-functional surface-active agents used in tanning or as
deflocculating agents for certain purposes, the tail is predominantly
aromatic. The hydrocarbon chains are usually derived from the
naturally occurring fatty acids, or from hydrocarbons in the kero-
sene range or from the Fischer-Tropsch synthesis. Sometimes the
hydrophilic head is directly attached to the lipophilic tail as in the
fatty acids, and sometimes there is another group intervening
hetween, as in glyceryl monostearate,

C17H35—COO-CH2—CHOH.CH2 OI‘I.

Obviously many hundreds of different materials may be pre-
pared which conform to this pattern; indeed, patent specifications
and technical literature on the subject are exceedingly voluminous,
but as a type material, let us consider a soda soap, the sodium salt
of a long-chain fatty acid. In aqueous selution the anions are to
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various products mentioned; he has tried to make it as complete
a large extent grouped into colloidal aggregates in which the hydro-
carbon chains are directed inwards and the carboxyl groups are
on the surface. The surface of the liquid is covered by a layer .of
anions with their hydrocarbon tails upwards towards the air and
their carboxyl heads downwards towards the water. This arrange-
ment satisfies the hydrophilic attraction of the carboxyls and re-
moves from contact with the water the hydrophobic alkyl tails. In
a similar way at any phase boundary, the fatty acid anions tend to
arrange themselves into a layer, each one lying at right angles to
the interface, and all packed together side by side, with their heads
towards the aqueous phase and their tails away from it. In this
orientation one gramme of sodium oleate will give a continuous
monomolecular film one thousand square metres in area.

Surface-active agents produce their specific effects by virtue
of their tendency to arrange themselves at any phase interface in
this orientation. In the case of electrolytic surface-active agents
the ionic charges accumulate on the aqueous surface of this inter-
facial layer, an effect of importance in many applications of sur-
face action.” A soluble surface-active agent always lowers inter-
facial tension. There is evidence that in thickness some of these
ariented surface layers are monomolecular—their thickness equals
the length of a single molecule of the agent, while others in dif-
ferent circumstances may be bimolecular, the molecules being
arranged tail to tail in two layers, with the heads outwards on both
sides of the layer, and others again are several molecules thick.
In the last case the precise arrangement of the molecules is in most
cases unknown, but in a few examples there is evidence that the
molecules are arranged alternately head to head and tail to tail
across the layer.

In all surface-active agents the length of the alkyl radical is
important. In his work on the lubricating effect of oriented mono-
molecular films of fatty acids, Sir William Hardy found little or
no lubrication with fatty acids containing fewer than eight or
nine carhon atoms, and an increasing effect with increase in length
of the chain to twelve or thirteen carbon atoms, after which in-
crease in chain length made little difference.

In a similar way, the soaps of fatty acids with fewer than
twelve carbon atoms have little surface activity in emulsifying or
deflocculating power. From twelve to eighteen carbon atoms, sur-
face activity increases with chain length. The eight or nine car-
bon atoms adjacent to the carboxyl may thus be considered merely
as “spacers” in these two types of activity, and the tail proper
may be considered as starting at the ninth or tenth carbon. For
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surface activity of the types mentioned, it appears that this tail must
consist of at least three carbon atoms. The fatty acids occurring in
natural fats have aliphatic chains lying within the most generally
useful range of length, with twelve to eighteen or twenty carbon
atoms.

A similar effect of variation in chain length is found with
surface-active materials which have active groups other than
carboxyl.

Surface activity includes severdl varieties of phenomena—

wetting and water renellance:

flocculation, deflocculation and dispersion;;

emulsification and solubilisation ;

detergency; :

foam production and foam prevention or destruction
Some materials, notably the sodium and potassium soaps, are
"active in several of these fields, but the usefulness of most surface-
active agents is limited to one or two of these applications.

WETTING -

Dynamically, the action of wetting is the displacement by a
liquid of a gas or another liquid from contact with a solid surface.
Statically, wetting is the strong adhesion of a liquid to a solid sur-
face so as to resist displacement therefrom by other fluids or by

mechanical means,

The wetting effect of water soluble surface-active agents pro-
ceeds by a two-fold action. The reduction of the interfacial tension
reduces the energy requirement for extension of the interface over
the whole of the solid surface; and where there is resistance to
wetting from the presence of a strongly adsorbed film of grease,
the oriented layer of polar molecules with their tails to the solid
and their heads to the water spreads a “carpet” over the whole
surface. When the action of wetting is completed, this oriented
layer forms a bond between the solid surface and the water.

A similar wetting action has been recognised for many years
in the field of lubrication. The presence of about 0.5 per cent of
oleic acid in a hydrocarbon oil enhances its ability to maintain a
film between bearing surfaces under adverse conditions of tem-
perature and load. Many other surface-active additives hesides the
fatty acids are used nowadays to produce the same effect. At the
metal surfaces the free electrons of the metal attract and hold the
electrophilic carboxy! or other active group, and an oriented layer
is formed, strongly adsorbed on the metal. The hydrocarbon tails
hold a film of oil in the bearing under heavy loading pressures, and
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where paint contact occurs between the two metal sitrfaces the two
adsorbed layers prevent metal-to-metal contact and consequent
seizing and wear. This effect was one of the earliest in the field of
surface-action to be investigated scientifically, by Sir William
Hardy sixty years ago.

WATER REPELLANCE

In the waterproofing of textiles certain surface-active
materials (substituted pyridine derivatives) are adsorbed by the
fibres from aqueous solution, and decomposed by heating in an
oven. Pyridine is evolved and a highly polar residue is left, in-
soluble in water and stable to laundering.

Iron and steel surfaces are sometimes protected from moisture
by covering with a coating of grease containing suitable oil-soluble
surface-active materials. Even if the protective coating is partly
rubbed off, the oriented layer adsorbed on the metal remains
strongly water repeliant,

Steam pipes may be shielded irom contact with condensate
and protected against corrosion by dissolved oxygen or carbon
dioxide by means of an adsorbed film of octadecylamine.

DISPERSION, DEFLOCCULATION AND
FIL.OCCULATION

A powder will mix readily with a liquid if each of its particles
is readily wetted, so that adsorbed air is easily displaced. Such an
action is dispersion ; if the particles have any tendency to be water-
repellant, dispersion may he assisted by a wetting agent.

Even though all adsorbed air is displaced, the adhesion of the
liquid to the surface of the particles may be weak; in that case
the particles will tend to attract each other, and clump together
into flocs. Deflocculation is the separation and scattering of such
particles and is sometimes accomplished by the aid of a soluble
surface-active agent, which enhances the wetting of the surface;
an oriented layer is adsorbed on the surface, and about this layer
is an adsorbed “sheath” of solvent molecules, firmly bound by the
hydrophilic groups, which keeps the particles apart and prevents
aggregation. If the layer is ionic the mutual repulsion of the sur-
face charges on the particles assist this separation.

A remarkable phenomenon may be observed with aqueous
dispersions of certain pigments which themselves are strongly
hydrophilic and therefore readily wetted and dispersed (e.g.,
Prussian Blue). The gradual addition of a wetting agent will cause

!
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flocculation of the dispersed particles as long as its concentration
is below a certain minimum level ; above that level the action is
reversed and the flocculated particles are redispersed. The first
effect of flocculation is caused by “reverse” adsorption, ie., the
hydrophilic heads of the wetting agent molecules are more strongly
attracted to the solid surface than to the water; a protective sheath
of bound water is displaced, and the oriented layer presents to the
water the hydrophobic hydrocarbon tails. The surface of each
particle is thus rendered water-repellant and flocculation occurs.
As the concentration of the wetting agent is increased, however, a
second layer of ariented molecules begins to form, superimposed
on the first and in normal orientation, with the hydrophilic heads
outwards; a sheath of firmly bound solvent molecules is again
built up round each particle, and the loose aggregattons break up
until complete dispersion is achieved.

The manufacture of paint involves dispersion of pigments in
vehicles, either aqueous or oily. In oil paints, fatty
acids, the fatty acid soaps of various metals, certain sulphonated
naphthalene derivatives or some other highly polar materials may
be used to ensure wetting of each particle of the pigment by the
oil. The head of the polar molecule 1s adsorbed on the solid sur-
face, presenting to the oil a carpet of hydrocarbon chains. These
agents are especially valuable where the oil must displace water
from the surface of the pigment, as for example, where white lead
paste is ground in oil.

In paint technology, the control of flocculation is important.
If the pigment is highly deflocculated, so that each particle is thor-
oughly wetted by the vehicle, the paint will have a high degree of
fluidity, and during storage the pigment will settle out in a dense
closely packed mass that is difficult to redisperse by stirring; on
the other hand, any excessive flocculation may make the paint flow
badly and be hard to spread satisfactorily. A balance between these
characteristics is adjusted by variation of the pigment mixture,
control of the acidity of the vehicle, or the use of oil-soluble metal-
lic soaps with or without the addition of a little water.

EMULSIFICATION

An emulsion is a system in which one liquid is dispersed in
tiny globules throughout another liquid with which it is immiscible.
The large area of interface between the two liquids is stabilised
by surface-active agents or by certain other materials, notably pro-
teins and carbohydrate gums, which do not come into that cate-
gory and will therefore not be discussed here. The former act by
forming an oriented laver at the interface in the manner already
described.
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Consider, for example, a soap solution into which oil is vigor-
ously stirred. At the interface the COO7 group of the anion is
attracted to the aqueous phase and the hydrocarbon chain to the
oil phase. The anions pack thus into the surface layer, and as the
surface of contact of oil and water is increased the newly-formed
surface is similarly packed and lined. Probably in most cases the
oriented film is not monomolecuiar, but several molecules thick.
This arrangement of parallel orientation with the hydrocarbon
chains lying side by side is found in the crystal structure of fatty
acids and glycerides and imparts a certain strength and rigidity
to the film, enabling it to resist rupture and contraction under the
influence of interfacial tension. The ionic 'charges accurmnulate on
the aqueous side of the interface, where there is also formed an
adsorbed sheath of bound water; coalescence of globules is hin-
dered, and as the stirring breaks up the oil into ever smaller par-
ticles, the final resuit is an emulsion of the cil in the water.

The average size of globule is determined by the relative pro-
portions of oil and water, the amount of soap available to form
the anionic layer, and the vigour of the agitation. The emulsifica-
tion of water in oil with a different emulsifying agent is brought
about by a strictly analogous procedure.

In an emulsion system, the factor which determines whether
the emulsion will he oil-in-water or water-in-oil may be the
volume relationship between the two phases. With some non-ionic
emulsifying agents, particularly some fatty acid amides and phos-
phatides, there is a critical water:oil ratio ahove which the
emulsion is oil-in-water, and below which it is water-in-oil. In
other cases, the nature of the emulsifying agent determines the
type of emulsion; the phase in which it is more soluble or for
which it has the greater attraction will he the continuous phase,
Thus soda and potash seaps always form oil-in-water emulsions,
but calcium and magnesium soaps always water-in-oil.

Some investigators have suggested that the shape of the mole-
cule or ion of the emulsifying agent determines the emulsion type.
In a sodium soap solution, the ionised carboxyl group is larger in
diameter than the alkyl radical to which it is attached ; in the layer
of oriented anions there will be more intense crowding on the
aqueous side, and the film will tend to he convex towards the water
and concave towards oil, directing the emulsion into the oil-in-
water type. The molecule of calcium or magnesium soap on the
other hand is “V" shaped; the alky! radicals lie at an acute angle
with the metal atom at the apex. In an interfacial film such mole-
cules will fit into an oriented layer concave towards the side where
the metal atom is situated, ie., the aqueous side: this agent will
therefore produce water-in-oil emulsions.
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Bancroft put forward a theory to cover these cases and others,
and formulated a general rule. The oriented layer at the interface
is to be considered as a third distinct phase with two surfaces of
contact, one with water and one with oil, each with its own inter-
facial tension. On the side of the oriented layer towards the liquid
in which the emulsifier is less soluble or for which it has the lesser
attraction, there will be the greater interfacial tension; that inter-
face will become the concave side of the oriented layer, and the
liquid on that side will be the dispersed phase. Where there is little
difference in interfacial tension on the two sides of the oriented
layer, phase reversal may be easily effected.

SOLUBILISATION

This is the incorporation of one liquid into another normally
immiscible with it by means of a surface-active agent without the
formation of an emulsion. For example, aqueous solutions of soap
and other surface-active agents will take up appreciable quantities
of hydrocarbons in the range pentane to decane; the hydrocarbon
molecules are dissolved into the micelles of the anions. There is a
sharp limit to the percentage of a hydrocarbon that may thus be in-
corporated into a particular soap solution; below this limit increas-
ing hydrocarbon content makes little, if any, difference to the
optically measured turbidity of the solution, but above the limit the
turbidity increases abruptly and rapidly as the system is trans-
formed into an emulsion, Similarly in self-emulsifying disinfect-
ants and deodorants which consist of solutions of sulphated oils
in the main oily ingredient, it is possible to add a considerable
amount of water before there is any appearance of a water-in-oil
emulsion, as the water is taken up and bound by the hydrophilic
sulphate groups. When more water is added than the sulphate
groups can take up, a water-in-oil emulsion is formed; and as still
more water is added, a point is reached where the system under-
goes phase reversal and becomes an oil-in-water emulsion.

DETERGENCY

This action may include several types of surface activity. The
application of the solution of soap or other detergent to the sur-
face or fabric to be cleaned is usually accompanied by rubbing
or some other mechanical action, such as vigorous boiling in the
domestic copper. There is first the wetting of the surface to be
cleaned, and the detachment of the dirt by a penetrating film of
water; then the dirt is dispersed and deflocculated, if solid, and
solubilised or emulsified, if oily or greasy. Most of the dirt in
wearing apparel and other domestic washing consists of solid par-
ticles covered by an adsorbed oily or greasy film; such particles
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behave like oil globules, and are dispersed by a process analogous
to emulsification, by formation of a layer of oriented ions on the
surface of the oil coating. Such greasy dirt is easier to remove from
fabrics than dry solid dirt, since the lipophilic tails of the deter-
gent are more strongly attracted to oil than to the surface of solid
particles. The dirt which has been removed must be thoroughly
dispersed in the aqueous phase to prevent redeposition on the
cleaned fabric, so the detergent must have a high power of de-
flocculation.

It has been shown that in the washing of textiles with soap,
an adsorption equilibrium is reached among the components, dirt,
soap and fabric, and the process involves the establishment of
the adsorption complexes dirt/soap and soap/fabric by disruption
of the original dirt/fabric complex. This action is probably accom-
panied by a certain amount of ion exchange. All textile fabrics have
some tendency to bind ions to their surfaces; some of the dirt
may be held thus on the fabric, and may be removed by ion ex-
change with the soap.

FOAMING

Foam production involves another type of surface effect where
the phases involved are liquid and gas. Foam consists of a more
or less stable structure of air pockets enclosed within thin liquid
films. One would expect such a system to be highly unstable be-
cause of surface tension and drainage of liquid from the fiim. Pure
liquids do not foam, but most solutions have some tendency to
foam, apparently with no relation to the nature of the solute: in
fact, there is no comprehensive theory of foaming known to the
writer which will explain foam formation, and the various pro-
perties of foam—ease of formation, stability, average bubble size,
rigidity, and average film thickness—together with the effects of
the liquid :gas ratio, the nature of the gas, the presence or absence
of another phase, i.e., a finely divided solid or a liquid, and so on,

The theory that is accepted as explaining satisfactorily most
observed effects is that of Foulk :—At the surface of a solution the
solute is either positively or negatively adsorbed, i.e., it is at a
higher or lower concentration than in the body of the solution;
and adjacent to the surface there is a zone in which is established
a concentration gradient, or with electrolytes, a corresponding ionic
arrangement, which is the condition of minimum free energy.
When a bubble film is formed, and the liquid between its surfaces
draing away, the zones of concentration gradient approach each
other until their inner boundary regions come together. Closer
approach of the two film surfaces would involve formation of a
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zone of uniform concentration and disturbance of the equilibrium
concentration gradieats which would require work. Therefore,
closer approach of the suriaces to each other is resisted and a
temporary equilibrium is established. Because gravity continues to
drain away the liquid against the resistance within the film, the
foam is not permanently stable. In a pure liquid there is no solute
to produce the effect described, and any flm that is formed can
collapse immediately. K

Surface-active agents in solution facilitate foam production
by reducing surface tension, and stabilise the foam by lining the
film surfaces with a layer of oriented molecules which resists con-
traction and confers some measure of mechanical strength.

Much investigation has been done on foam formation, because
of its importance in fire fighting and ore flotation. Patent litera-
ture in the field is voluminous and involved. Most work has beer
empirical and ad hoc for the problems of a particular set of cir-
cumstances, and theoretical treatment is fragmentary. Contrary to
popular belief, foaming appears to play no active role in detergent
action.

In fire-fighting foams, mechanical and thermal stability is
essential and may be promoted by surface-active agents, some-
times in conjunction with finely divided solids or precipitates
which are entrained or adsorbed in the foam. In ore flotation foam-
ing is used as a means of separating one mineral from others in an
aqueous slurry of ground ore. One type of mineral particle is selec-
tively rendered hydrophobic and entrained and entangled in the
foam. In the slurry there must first be established conditions of
selective wetting, and special types of surface-active agents known
as “collectors’ are used for this purpose. As a rule such agents are
adsorbed on the surface of particles of one mineral type with the
hydrocarbon tails outermost, so that the particles become hydro-
phobic or water repellant and tend to flocculate, while other
minerals are more completely wetted. Alkyl xanthates are com-
monly used for this purpose. Foam is produced by blowing air
through the shurry and arfother surface-active agent is sometimes
added to promote foam stability.

DEFOCAMING

Anti-foam action may be either prevention of foam formation
or destruction of foam already formed; an agent that is excellent
for the former operation may be much less efficient for the latter.
No single explanation covers all anti-foam phenomena, and indeed,
the action is probably not the same in all cases. Some anti-ioam
agents have the polar molecular structure characteristic of surface-
active agents and produce their effects by virtue of the surface pro-
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perties such a structure bestows. For aqueous solutions all such
agents known to the writer are insoluble and function as a separate
phase which forms a barrier between the water and the gas; but in
oily media some materials of the type are soluble and still produce
their effects. Other anti-foam materials have no such polar struc-
ture and presumably act in a different way.

Soluble anti-foam materials produce their effect by altering
conditions in the surface zone. Some of these are specific in action
and are effective in lnhlbltlng foaming only with a certain solutes
and, 1n a certain concentration ratio with them; a negatively ad-
sorbed solute may inhibit foaming which is due to a positively ad-
sorbed solute and vice-versa. As a rule, the inhibition of foaming
requnres a much smaller amount of anti-foamn agent than destruc-
tion of a foam that has been formed. In the latter case the anti-
foam action must take place over a vastly increased area of liquid-
gas interface.

Certain silicone compounds are of outstandmg efficiency in
this field.

TYPES OF SURFACE-ACTIVE AGENTS

For convenience in discussion, surface-active agents may be
classified as soluble or insoluble in water. All included in the latter
class are soluble in oils and are used in conjunction with them,
save in the case of certamn foam suppressors for aqueous solutions.

{1) Water Insoluble Types:

Among the simplest of these are the fatty alcohols, containing
eight or more carbon atoms per molecule, which exert anti-foam-
ing action by forming a film over an aqueous surface, Other s:mple
types are fatty acids and their oil-soluble soaps; orchard spraying
oils, for example, are rendered emulsifiable by adding oleic acid
and conc. ammonia and warming. Qils may also be rendered
emulsifiable by the addition of the so-called “sulphonated” fatty
oils—more correctly termed “sulphated” oils, since the action of
sulphuric acid on the oil is addition at a double bond of a fatty
radical to form a secondary sulphate with the grouping X—CH,
—-CH {O50;0H)—In the reaction with castor oil, the oxy group
of the ricinoleic radical is esterified to give the same type of sul-
phate. The hydrophilic sulphate group makes these oils good
emulsifying agents in neutral or acid conditions, but the sulphate
group is easily removed by alkali or even by warming with water.
Sulphated oils are usually poor detergents, but are valuable as
emulsifiers for cutting oils in engineering and for fat-liquoring in
tanneries.
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The true sulphonate group, containing a —C —S5— linkage is
found in several surface active agents and is usually produced by
the action of sulphuric acid on the aromatic nucleus. Thus Twit-
chell reagents are made by warming sulphuric acid with oleic acid
and with benzene or naphthalene. The aromatic nucleus is both
sulphonated and condensed with oleic acid, presumably at the
double bond to give CHsz (CHa);. CH (CeH,SOzH). CHz)s
CO,H. These materials promote the formation of relatively un-
stable water-in-oil emulsions in fats boiled with water to be hydro-
lysed; in addition they catalyse the hydrolysis of the fat since the
action is much less rapid with other types of emulsifiers. Complex
organic sulphates and sulphonates, obtained as by-products in the
refining of petroleum, are used as emulsifying agents in textile
spinning oils and in cutting oils. Sulphonic acids from this source
and certain oil soluble metallic soaps (e.g., calcium phenyl sul-
phate) are added to motor oils to deflocculate sludge and prevent
the formation of deposits of hard carbon on metal surfaces.

The use of fatty acids to improve the wetting of metal sur-
faces by lubricants has already been mentioned; other polar
materials have been developed for the same purpose—esters such
as methyl dichlorostearate, alkyl phosphates and alkyl substituted
chlorinated aromatics; certain organic sulphides are used in ex-
treme pressure lubricants required in steel rolling mills and in
automotive back axle gears of the offset or hypoid type.

Various silicones, alkyl phosphates and organic sul-
phates are used as anti-foams in oil circulating systems.
Calcium or amine salts of sulphonic acids and certain
alkyl-aryl sulphides, and alkyl-aryl carboxylic acids are
used in oil solution to protect metal surfaces from corrosion.
Lubricating greases of the water-in-oil type are made with cal-
cium soaps as emulsifiers—the so-called “cup” greases; the scap
also confers a plastic solid structure. These greases are useful for
lubricating surfaces liable to be reached by water, but they are not
suitable for use at temperatures which may evaporate the water
from the emulsion.

Other materials in the oil-soluble class are the higher fatty
aleohols (mainly cetyl and stearyl) ; the ethers of these with poly-
hydroxy alcohols such as glycerol or a sugar; and the partial
esters of such alcohols with fatty acids, of which glycerol mono-
stearate is the commonest example. These materials are used in
edible or cosmetic emulsions, since they are physiologically harm-
less and in some cases digestible. )
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(2) Water Soluble Types:—

Water soluble surface-active materials may be electrolytes
or they may be non-ionic in nature; in the former case the activity
may he associated with either the anion or the cation.

(a) Anion Active Materials

"Almost all agents in this class except the alkali soaps are
sodium salts of organic sulphates or sulphonic acids. The sodium
salts of normal fatty acids have three limitations on their technical
use. They can be used only at a relatively high pH; they are in-
compatible with calcium and magnesium salts; and those made
from higher saturated fatty acids have a low solubility in cold
water. However, if the carboxyl of the fatty acid is replaced with
a sulphate group, the sodiwn salt is a good detergent, effective in
neutral or slightly acid solution; the calcium and magnesium salts
are moderately soluble so that the detergent can be used in hard
water; it is also amply soluble in cold water. In alkaline or
strongly acid solution, however, the orgamc sulphate linkage is
hydrolysed.

The alcohols used for sulphation are usually produced by cata-
lytic reduction of fatty acids; for example sodium “Tauryl” sul-
phate is made from the fatty acids of coconut oil, reduced to alco-
hols, esterified with sulphuric acid, and neutralised. Similar pro-
ducts are made by the reaction of olefines with sulphuric acid to
vield secondary alkyl sulphates of the tvpe R*—CH.{ 0.5 0..ONa)
—R", In this class are several general purpose wetting agents and
detergents made from petroleum hydrocarbons; if R’ is methyl or
ethyl and R” is a long chain alkyl group, the molecule will have
the necessary polar structure for surface activity as emulsifier or
detergent, hut if " and R” are of approximately equal size the
product may ‘be a good wetting agent hut a poor detergent.

The sulphate group may be separated from the alkyl radical
bv intervening groupings. Thus one of the free hydroxyl groups of
glycervl monostearate may be esterified with sulphuric acid and
neutralised ; in fact, such a detergent is being commercially pro-
duced by a continuous process of interaction of triglvceride (fat).
glycerol, and sulphuric acid. Indeed sulphation of a hvdroxyl
group is a device commonlv used to enhance the hydrophilic effect
of the head of the molecule.

The other principal' type of anionic surface-active agent is
the alkyl aryl sulphonate. The aromatic nucleus is alkylated by re-
action with an olefine and sulphuric acid, or by the Friedel-Crafts
reaction with a chlorinated hydrocarbon; the alkylated aromatic
hydrocarbon is then sulphonated, The olefine or chlorinated hydro-
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carbon is usually derived from the kerosene fraction of petroleum.
The sodium salts of these sulphonic acids are good detergents and
are compatible with hard water; they may be used in acid or alka-
line solution and are not hydrolysed by either.

A particular variety of the alkyl aryl sulphonate type is the
group of dinaphthyl methane disulphonate derivatives, made by
heating a mixture of naphthalene, formalin and sulphuric acid,
ot by heating naphthalene sulphonic acids with formalin. The
general formula is HO SO; Ci9.Hy.CH..CioHg.SO,0H. The
naphthalene may be alkylated; the condensation may be carried
further to include three or four naphthalene molecules. These
materials do not have the usual “head and tail” structure of sur-
face-active agents, but they are particularly effective as defloccu-
lating and dispersion agents for aqueous suspensions and pastes.

Certain phosphoric esters and derivatives are made as wetting
agents for particular purposes, but as they are more expensive than
their sulphuric analogues, and are incompatible with calcium and
magnesium salts, they are of limited application. '

(b) Cation active materials.

In almost all cases these are quaternary ammonium salts, one
of the substituent groups of which is a normal alkyl radical con-
taining 12 to 18 carbon atoms. Primary, secondary and tertiary
amines with such a substituent group, and their salts, are usually
insoluble except in strongly acid solution, where, however, they
exhibit strong surface activity, The quaternary salts, on the other
hand, are soluble in neutral solution, and in alkaline solutions the
corresponding hydroxides are likewise soluble.

In the preparation of these quaternary salts, a primary amine
may be obtained by hydrogenation of the amide or nitrile of a
fatty acid such as stearic; this may be methylated to the tertiary
amine which is treated with methyl halide or sulphate. Alter-
natively a long chain alkyl halide may be directly combined with
a tertiary amine such as trimethyl amine, dimethyl aniline or
pyridine.

In solution the cations of such quaternary ammonium salts are
compatible with the ions of heavy metals, but are liable to form
precipitates with large or complex anions, in particular with those
of anionic surface-active agents. They are efficient wetting-agents,
detergents and emulsifiers and in addition are strongly bacteri-
cidal. The nature of the anion with which the active cation is
associated has a considerable effect on the properties of the solu-
tion and its efficiency for a particular purpose. These materials are
too expensive for wide general use, but are valuable in special
applications—textile dyeing, ore flotation and fire-fighting foams,
to mention only three,
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(¢} Non-ionic Materials

The hydrophilic groups of some non-ionic agents are derived
from sugars or froni sugar alcohols, such as sorbitol or mannitol,
prepared by the reduction of sugars. One such molecule may be
esterified with one molecule of fatty acid; it may react with the
hydroxyl group of a fatty alcohol, an alkylated phenol or a fatty
acid monoester of glycol or glycerol. Orthophosphoric acid way
provide the link between the head and tail of the molecule, by
esterification first with a sugar or sugar alcohol and then with a
fatty alcohol. A free hydroxyl group of the dicitrate or tritartrate
of glycerol may be esterified with stearic acid to give water-soluble
‘detergents.

Some hydrophilic groups are substituted amides; e.g., stearic
acid may be heated with diethanolamine to yield a detergent of
the formula Cy7Has.CO.N(C:H,OH )5, But the commonest non-
ionic hydrophilic grouping and the one that has the widest appli-
cation is formed by the catalysed condensation under heat and
pressure of several molecules of ethylene oxide with the hydroxyl
group of a hydrophobic molecule to give products of the type
R—(OCH:CH:)n—OH. By alteration of the proportions in the
reaction mixture the length of the ethylene ether chain may be
varied to give any desired degree of solubility in water or any
desired condition of balance with the lipophilic part of the mole-
cule. Propylene oxide reacts similarly.

The hydrophobic molecule in the reaction may be a fatty
alcohol or an alkylated phenol; the product is then an ether, com-
patible with hard water, acids and alkalies, and strongly resistant
to hydrolysis. It may be a fatty acid, which is usually cheaper;
the product in this case is an ester, readily hydrolysed by alkalies
and strong acids. This reaction of condensation with ethylene or
propylene oxide may be used to increase the solubility in water of
many non-ionic agents of the varieties already described—phos-
phate, esters, monoglycerides, and esters or ethers of sugars and
sugar alcohols. Sometimes costs of manufacture are lowered by
reducing the proportion of ethylene oxide polymer in the molecule
and compensating for the reduced solubility in water and the re-
duced polarity by sulphation of the terminal hydroxyl group. In
this case, of course, the product is ionic.

The following table sets out the surface-active agents other
than soap products offered for sale in this country at the present
time. The writer gratefully acknowledges the assistance rendered
by the suppliers of the various products mentioned ; he has tried to
make it as complete and accurate as possible, and if there are any
omissions, he offers his apologies.
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KEY TO SUPPLIERS

ICI Manufactured by Tmperial Chemicat Industries Ltd., Great Britain.
Sold by Tmperial Chemical Industries Ltd, New Zealand.

RH Manufactered by Rohm and Haus Co., Philadelphia.
Sold by Mair and Co., Ltd., Christchurch.
D Manufactured by the Dow Corning Corporation, Midland. Michigan.

Sold by Swift and Co, Litd, Wellington.

C Manufactured by Croda Ltd, Snaith, Goole, Yorkshire.
Sold by Swiit and Co., -Ltd., Weilington.
H Manmufactured by E. . Houghton and Co., Philadelphia.
Sold by Paykel Bros., Ltd., Auckland.
S Manufactured and sold by the Shell Co.
M Manufactured by Marchon Products Ltd, Whitehaven, England.

Sold by E. A. Piper, St. Heliers, Auckland.
NDA Sold by National Dairy Association of New Zealand.

MC  Manufactured by Monsanto Chemicals Ltd., England.
Sold by Gollin and Co., Pty., Auckland.

Vv Sold by the Vacuum Oil Co.

BP Manufactured by 1he Anglo-Tranian Qil Co., Ltd, England.
Sold by the British Petroleum Co. of N.Z. Ltd.
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OBITUARY
Carl William Brandt (1908-1952)

On August Ist, 1952, the
ranks of organic chemists
in New Zealand were seri-
ousty depleted by the un-
timely death in Detroit,
U.S.A, of Carl William
Brandt, who had been an
Associate of the N.Z, Insti-
tute of Chemistry since
1940. He had become one
of the foremost mvesti-
gators of our organic
natural products, and his
sad passing at the early age
of 44 cut short a brilliant
career which was probably
just approaching its zenith.

Born at Feilding in 1908,
Carl Brandt was educated
at the Feilding Agricultural
High School, where he im-
pressed his teachers with his
ability for original thought.
In 1926 he came to Wel-
Lington to attend Victoria
University College, and in
1934 he graduated with the degree of Master of Science, the overseas
examiners remarking that his thesis was easily up to Ph.DD. standard and
was probably the best ever to have come from New Zealand.

He joined the Dominion Laboratory, Department of Scientific and
Industrial Research, Wellington, as a cadet in 1928, and after a period on
general analytical work e became assistant to the late Dr. J. R, Hosking
in 1931. Under Hosking, who had worked extensively with Professor L.
Ruzicka, Brandt's interest in organic natural products, especially in the
diterpene field, was aroused, and this marked the commencement of his
extensive researches into the structures of diterpenes and diterpencids
which was to be interrupted in such a tragic manner. The deep interest
sustained in this field of research led him to spend much time outside of
normal working hours at the laboratory bench.

Brandt’s first problem, in co-operation with Dr. Hosking, was the
examination of the oxygenated diterpenoids from Duacrydium species. This
culminated in the proof of the structures of manoyl oxide, ketomanoyl
oxide and manool, and the results were published in Berichte der Deutschen
Chemischen Gesellschaft (4 papers), and the New Zealand Journal of
Science and Technology. For several years he worked on phyllocladene
and its isomeride isophyllocladene, diterpenes whose reactions proved
somewhat difficult of interpretation, -and the latest publication, in the July
issue of this vear's New Zealand Journal of Science and Technology,
recorded almost conclusive evidence for structures of these compounds
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which he had advocated for many years. It is indeed unfortunate that he
was not granted the opportunity of conducting the few final confirmatory
experiments. .

From 1938 to 1948, Brandt was associated with tne direction of three
M.Sc. theses on natural products, namely, those of L. G. Neubauer on
Miro Resin, ID. J. Ross on Ngaione, a furan derivative from the essential
oil of Myoporum laetum, and D. F. Nelson on the resin from Norfolk
Island pine. The work of the first two of these theses were later extended,
leading to publications in the Journal of the Chemical Society, of which
Society he was a Fellow.

Investigations of a more official nature which led to publications were
those on Ragwort and Phormiwm tenar, The toxic alkaloid, jacobine, was
isolated from ragwort, and considerable progress was made in elucidation
of its structure, and he was also responsible for the first complete chemical
examination of the leaf and fibre of P.tenar.

Early in the present year, Brandt was granted a Feliowship at Wayne
University, Detroit, US.A, to work under Frofessor Carl Djerassi.
Djerassi has become one of the leaders in the field of steroid chemistry in
North America, and was responsible for much of the work on, the struc-
ture and synthesis of cortisone. The Fellowship was to have covered
structural investigations on a cardiac stimulant from a species of Cactus,
a steroid chemically related to cortisone, but after a brief two weeks in
Detroit the sad blow fell.

His undeniable personal charm made Carl Brandt extremely popula:
with all with whom he came in contact, and his outstanding manipulative
skill as an experimenter, together with his clear thinking on inierpreta-
tion of experimental results made him an admirable teacher for all
who had the fortune to work with him. As the writer was in this for-
tunate position, it can be added that his cheery but not undue optimism,
coupled with his fund of suggestions was a real inspiration at all times,
but more especially when the course of research appeared to have met an
insuperable barrier.

All who knew Brandt well have felt a deep personal loss at his untimely
passing, and the deepest of sympathy is extended to his widow in her very
great loss.

The following is a list of Mr. Brandt's publications,
Chemistry of Phormium tenax, N.Z.J.Sci, Tech, XVIII, 613 (1937).
Notes on the Diterpenes, ibid., XXB, 8 (1938),
The Resins from some New Zealand Coal Measures, ibid, XXB, 306
(1939).

The Wood Resin from Dacrydison bidwillii, ibid, XXXIIB, 141,(1951).
The Constitution of Phyllocladene and Related Diterpenes, Part I, ibid,
XXXIVB, 46 (1952).

Note on the Influence of Phenolic Diterpenoids from some N.Z. Conifers
on tie Drying of Linseed Qil, ibid, 65.
With J. R. Hosking:
Diterpene oxides of the Resin of Dacrydium Colensoi Ber,, LXVII, 1173
(1934) : LXVIII, 37, 286 (1935).

The Diterpene Alcobol from the Wood of Dacrvdium biforme Ber.,,
LXVIII, 1131 (1935). ’
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The Toxic Principle of Ragwort, N.Z.J.Sci. Tech, XVII, 638 (1936).
Contributions to the Chemistry of the Genus Dacrydiwm ibid,, 750.

With L. G Neubauer:
Miro Resin, J.C.S., 1031 (1939); 683 (1940).

With P, P. Lynch:
Quinine Poisoning—Report of a Fatal Case. N.Z. Med. ], August, 1940.

With D. I, Ress:
Podocarpic Acid as a Source of an Qestrogenic Hormone Nature, CLXL,
892 (1948).

The Constitution of Ngalone, J.C.5,, 2778 (1949).

With B. R. Thomas:
The Wood Resin from Daerydium cupressinum, N.Z.5ci.Tech, XXXIIIB,
30 (1951).

9-—Ketoferruginol and Its Identity with Sugiol, J.C.S., 2442 (1932).
L.G.N.

SALARY SURVEY, JULY, 1952
By J. K. Dixon and J. L. Mandeno

INTRODUCTION:

This is the fourth Salary Survey authorised by the Council. The
report on the Third Survey was published in the Journal (Jour. N.ZL.C.
12 (1948) 32; 132). The questionnaire and method of reporting of the
present survey follow the lines of the third survey and this makes pos-
sible direct comparisons between the 1948 and 1932 results. The ques-
tionnaire was sent out in July, 1932, to about 420 members of the Institute.
Through a mishap, the time given for reply was rather short, but any
reply received by August Ist was included in tae survey. By this date,
279 replies had been reccived, representing some 66 per cent of members,
a similar figure to the previous survey.

RETURNS:

In Table I are set out the replies received in groups. Industry again
provided the greatest number of returns, followed by Government and
University. School teaching and research associations provided more re-
turns than in previous surveys, and enahle a clearer picture to be obtained
of their salary levels. In Table IT. is set out the distribution of salaries
according to age classes for industry. Similar tables have been prepared
for other occupational groups, The table of Salaries in Industry is quoted
in detail hecause there are salary scale for the Government, University
and School Teaching that give information which is lacking for industry.

In Table IIL. arc set out the average salaries for cach age class of
several occupational groups, and these are compared with similar groups
in 1948 and 1944, Graph [ shows the trend of salarics for the two major
groups, Industry salaries vary considerably after 40 years for the small
number of returns, as a detailed examination of Table 1T will show. The
actual average salaries for the higher age groups in Industry are potted
on the graph, and cross the Government graph in the 46-50 years age
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group, but it is more probable that it continues on the tread of the 41-45
and 46-50 groups and continues higher than the Government graph. The
results shows that while the lower salaries in Industry are better than those
in the University, the University salarics pass those in Industry at about
3E-35, and remaip better in the older age classes. Government salaries are
comsistently below those of Industry and up to the 41-43 age group, Gov-
ernment salaries lag about 3 years behind the Industrial ones, as was the
case in the 1948 survey. In both the Government and Industry groups, the
salary increase is about £129 per 3-year period. School teaching gives
rather a similar picture to the Government. The lower paid employees m
Research Associations do not compare favourably with the Government
average, but at the higher levels they more than hold their own. The
groups ior local bodies and private peactice are so small that it is difficult
to discuss them without disclosing individuai members’ salaries. Suffice
it to say that for local bodics the ages ranged from 31-50, and the salaries
from £900/£1399 p.a.; for private practice, the age range was from 26-55,
and the salaries from £600 to greater than £2000.

Table 1V sets out tine proportions of each group receiving salaries of
more than £1400 p.a. These are compared with the members receiving more
than £1000 in 1948, Evidence from the Government Statistician’s Abstract
of Statistics for the “Consumer’s Retail Price Index” and for the “weekly
money wage rates for adult males,” suggests that tliere has been about a
4{} per cent increase in costs and wage rates since 1948. Thus £1000 in 1948
should equal about £1400 in 1932, If this assumption is accepted, then
Table X shows very similar percentages for 1948 and 1952; 19 per cent of
members {rom Industry had salaries over £1000 in 1948 and 14 per cent
over £1400 in 1952, There was 3 per cent in the Government service in
1948 aver £1000 and 1 per cent over £1400 in 1952. Similarly the proportion
in the University is steady at 17-18 per cent.

It is of further interest to note that this 40 per cent increase is closely
followed in all the age groups of the various classes of employment, so
that it can reasonably be concluded that average salaries of cliemists have
just kept pace with the cost of living since the 1948 survey.

Medians show substantially the same trends as the average salaries.

QUALIFICATIONS :

In Table V. academic qualifications are shown. While the major degree
is still M.Sc., the University and Research Associations have higher per-
centages holding the doctor’s degree than do the Government or Indus-
try, while Industry holds the greatest percentage of those with the
bachelor’s degree.

In Industry, there appears to be very litile difference in salary between
Bachelors and Masters, but those with doctor’s degrees are zll in the top
salaries. Tn the Government, Masters generally appear to command higher
salaries than Bachelors, hut those with the doctor’s degrees do not appear
to get higher salaries than masters.

In the University generally M.Sc. is the Jowest acceptable degree.
Those with doctor’s degrees form an older and aigher paid class.

In Industry, Fellows represent an older group, without higher salaries,
but in the Government, Fellows receive the higher salaries over a fairly
wide age range. It is worth noting (Table VI) that the percentage of
Fellows is highest in Research Associations, University and the Govern-
ment Service, and lowest in School Teaching and Industry.

(Contiuued‘ on page 131}
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FEMALES:

There are relatively few returns from female members. In the Gov-
ernment Service the female salaries would be indistinguishable from the
males in the same age class, but in Industry for each age class the female
salary is the lowest for that age class,

SUPERANNUATION :

In the Government, University, Research Associations (generally) and
Local Bodies, employces have the right, if they wish, to join the Govern-
ment Superanntuation Scheme. Lf the contributors join before the age of
30 the rate is 5 per cent, and this is subsidised £ for £ by the employer.
For later entry into the scheme, the rate rises 1 per cent for each 5 years
with a maximum of 10 per cent. From Table VII, it is seen that in In-
dustry 36 per cent of members belong to a scheme where the employer
subsidy is 5 per cent. Some {7 per cent) are subsidised by as low a rate
as up to 23 per cent, but 4 per cent get a 10 per cent subsidy, Some 30
per cent of the members do not belong to an employer subsidised scheme,
but it is not clear whether this is their own wish or because of the refusal
of the employer to subsidise a scheme. Some time ago, the Council went
to the trouble of organising a scheme through the National Provident
Fund, which would have given similar benefits to the Government scheme,
and, whereas it would have required only ten members to start such an
Institute sponsored scheme, only one mentber applied. Tt can thus be con-
cluded that those who do not belong to an employer-subsidised scheme do
not, in general, worry about it,

Note: This report is abridged from a fuller report obtainable on
loan from the Secretary.

At the August meeting of the Auckland Branch, Mr. 1. C. Luketina,
physicist to the N.Z. Fertiliser Manufacturers’ Research Association, dis-
cussed “The Use of Radio-Tsotopes in Agricultural Research.

In July at a special meeting of the Auckland Branch, Professor Ingold
of the University College, London, delivered an address on “Nitration and
Nitrating Agents.” A very large attendance listened to one of the most
able addresses it has been their pleasure to hear. On behalf of the local
members of the Chemical Society of London, Professor Briggs welcomed
Professor Ingold as the first President of the Society to visit New Zea-
land during his term in office.

Mr. R. W. Bailey, on leave {rom the Soil Research Station, Hamil-
ton, has left for England. He expects to study at the University of Birm-
ingham on pelysaccharides, probably of bacterial origin.

Miss M. P. Bartrum has returned recently from 20 months’ leave
in Europe during which time she spent 7% months at the National Institute
for Research in Dairying at Shinfield, near Reading. Miss Bartrum attended
the meeting of the British Association at Edinburgh and visited Agricul-
tural Research Stations in Great Britain,

Mr. D. 5. Leatham has left to study at the University of Birmingham.



152 Jouwrnal of The New Zealond Institute of Chemistry

NEWS AND NOTES

At the June meeting of the Canterbury Branch, Dr. C. J. Wilkins
spoke on “The Electron Diffraction Method of Determining Molecular
Structure.” Dr. Wilkins has recently returned from England, where he
had been carrying out research under a Nuffield Travelling Scholarship,

Another member of C.U.C. to return recently, after obtaining his
Doctorate in England, was Dr. M. R, McGlashan.

During the winter months, Prof. Packer and Dr. Wiikins have con-
ducted a refresher course at C.U.C. on “Modern Developments in Organic
and Inorganic Chemistry.”

Mr. A. H. Swaney has left the Canterbury Frozen Meat Co. to take
up 2 position in Wellington with the L.CI. Ltd.

Mr. W. J. Wilson, until recently with the Chemistry Department, Otago
University, is now in the Dominion Laberatory, Wellington,

Dr. ¥. L. Sutherland, the leader of the Physical Chemistry Division
of CSIR.O. in Melhourne, is visiting New Zealand at the invitation of
the Professors of Chemistry and the Otago School of Mines. Whilst here
Dr. Sutherland will lecture at the four centres on the “Fundamentals of
Flotation” and various other aspects of Physical Chemistry.

Mr. S. R. Gay, who has been at the Burnside works of Kempthorne,
Prosser and Company, for the last two years, has returned to their Hornby
works.

Professor E. C. Dodds, a 1952 Stms Travelling Professor, arrived in
Dunedin for a twelve-day stay during September. Professor Dodds is
Professor of Biochemistry at the Courtauld Institute, Middlesex Hospital,
University of London: during his stay he addressed the B.M.A. and medical
staff of the Medical School on “Synthetic Qestrogens from the Clinical
Point of View.”

Professor N, L. Edson recently attended the AN.ZAA.S. and Com-
monwealth Science Conference in Sydney. He was president of the Physio-
logy and Biochemistry section, the title of his Presidential Address being
“The Metabolism of the Sugar Alcohols”

Professor Ingold, during his recent visit, gave lectures to the Otago
branch and to the University.

COMMENTS ON CONFERENCE

The Canference Commiitee and the various section chairman are to
be congratulated on the extremely smooth runming of Conference. The
quality of papers was high, whilst the topics were so varied that Pror,
Briggs has made the suggestion that three parallel sessions be organised
in future, the third to be on purely academic subjects. The chairmen of
the various symposia were extremely well chosen and so familiar with their
subject that Mr. R. Hicks, for instance, chairman of the symposium on
Waste Disposal, was able to provide the introduction, the whole of the
discussion, and the vote of thanks. Since hardly any speaker exceeded his
allotted time, the programme time-table was kept to admirably. Frofessor
Slater's Presidential Address, whimsical but full of food for thought,
was received with enthusiasm. Several very successful group discussion



Journal of The New Zealond Institute of Chemistry - 133

teetings were held on Wednesday, 27th, in the evening, with very good
attendances. Even the weather co-operated, the first fwo days being like a
breath of summer, although the last was not so good.

(A special mention should be made of the Annual General Meeting
of the N.Z.I.C. which was enlivened by Mr. K. M. Griffin’s motions of
censure of Council. The first motion concerning subscriptions was carried
As a resuit of the discussion the President and Mr. Griffin were seen to
depart after the meeting in the most cordial spirits.

The local press was most intrigued with Mr. Fyfe's paper on
“Stability of Complexions”!
—L. HARTMAN.,

“CHEMICAL ASPECTS OF PHOTODYNAMIC ACTION
AND PHOTOSENSITIVITY DISEASES IN ANIMALS”

Summary of a lecture given by Mr. N. T. Clare to the
June Meeting of the Waikato Branch

Photodynamic action is essentially a system of oxidation by molecular
oxygen, the energy being derived from light absorbed by a sensitizer,
usually a fluorescent pigment, which is itself unchanged hy the reaction.
Theories of the mechanism of this process were reviewed.
Until recently the most acceptable theory was that the sensitizer mole-
cule (photodynamic agent) was activated by absorption of a quantum of
radiation and transferred its energy of activation on collision with a sub-
strate molécule, The latter could then react on eollision with a molecule of
oxygen. Recent work had revived alternative mechanisms in which the dye
acted as a hydrogen carrier between an H donor and oxygen, formting
hydrogen peroxide which oxidised the substrate. For example, the photo-
sensitized inhibition of growth of seedlings by flavoproteins had been
shown to involve formation of hydrogen peroxide and oxidation of indole-
acetic acid. Probably both mechanisms occurred in different systems. A
wide range of substances could be photodynamic agents, the one property
in common being fluorescence which was itself evidence of activation. In
animal cells the subtrates were usually the histidine and tryptophane
groups of proteins, and the subsequent effects probably arose from release
of toxic oxidation products.

The speaker classified photosensitivity diseases into three types de-
pending on the origin of the sensitizer or the way in which its reached
the skin,

Type I (Primary Photosensitization) could be caused by plant pig-
ments such as hypericins {polyhydroxy derivatives of reduced helianthrone)
of 5t. John's Wort, or by a similar pigment in buckwheat. Work at Rua-
kura had shown that dried millet (Panicum miligcerom} contained chloro-
phyli derivatives which produced Type I photosensitization in rats and two
of these had bheen identified as phaeophorbide a and pyrophaeophorbide a.

. Type I (endogenous type) was due to a defect of pigment synthesis
in the body. This type was represented by congenital porphyria in cattle,

Type 111 (hepatogenous) was due to some defect in the liver hindering
excretion of the chiorophyll derivative phylleerythrin, which is normally
excreted in the bile. Many examples of this type were known. Tribulus
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terresiris produced the disease geeldikkop (yellow thick head) in South
Africa. The liver damaging substance had not been isclated. Lippia
relmanni contained 3 isomeric icterogenins. Lantana camara gave three
lantadenes which on degradation gave trimethylphenantarene and sapota-
lene. .

Other plants about which there was less known concerning the liver
damaging agents were some Agave species, ngaio (toxicity due to the oil),
a Micrecystis species (toxin an alkaloid), a Teiradymic species (toxicity
due to a petroleum ether soluble substance) and several other plants.

Photosensitivity could also be caused by carbon tetrachloride, aniline,
mechanical obstruction of the bile duct, and possibly by phenanthridinium,
a drug used for sleepy sickness in cattle. Recent information on attempts
to isolate millet and facial eczema toxins was given. Millet toxin could
be extracted by methanol and the facial eczema toxin by ether or acetone.
Guinea-pigs were now used as experimental animals for this work. Bio-
chemical and other approaches to facial eczema work were mentioned.

REPORT OF ANNUAL GENERAL MEETING, VICTORIA
UNIVERSITY COLLEGE, AUGUST 26th, 1952, 11 am.

Number present 88, under the chairmanship of Prof. 5. N. Slater,
President,

The minutes of the last Annual General Meeting, held at Hamilton
on August 20th, 1951, were taken as read and confirmed, subject to the
following amendments:—

(1) Mr. K. M. Griffin’s letter of apology for absence to be recorded.

(2) Finance Section M373, should read that the Chairman, Mr. P. R
Parr, suggested that Branches discuss the possibility of increasing
the subscription.

PRESIDENTIAL REMARKS: Prof. Slater welcomed the follow-
ing visitors:—Dr. E. Copping, Dr. Sutherland, C.5.L.R.O., Melbourne,
Dr. England, Prof. Evans,

Congratulations were extended to Dr. C. R. Barnicoat on his award
of the D.Sc. Degree by the University of New Zealand; to Mr. Beckwith
on gaining a Shell Scholarship, and to Drs. Neubauer, McGillivray and
Davies on their election to the Fellowship of the N.Z.I.C

Members stood as a mark of respect to the late Carl Brandt, who died
in Detroit while studying at Wayne University.

_The: President announced that the Registrar had been appointed for
an indefinite period, and pointed out that previcusly the appointment had
been for specific periods.

The University of New Zealand will no longer examine for C.O.P.
in Chemistry, and the Institute has in hand the preparation of Regulations
for conduct of our own examinations. Membership of the Institute con-
tinues to grow, and stands now at 454, with 160 local members.

Representations to the Hon, Ministers of Agriculture and S.LR., were
successful in restoring travelling expenses privileges to Government
Chemists attending Conference. The President thanked Dr. H. E. Annett
for his assistance in the matter.
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It was announced that Conference 1953 would be held in Dirnedin.

The large amount of voluntary work done by the members of sub-
committees of Council was gratefully acknowledged by the President,
who a!lso thanked those members who had sent in back numbers of the
Journal,

Reports were received from the following Sub-Committees:—

1. Membership,
Joqma?. It was resolved that the Committee be thanked for their work,
which is resulting in a steady increase in the excellence of the Journal.

3. Professional Status Committec. One of the matters being examined
by the Committee is the comparison of the standards of admission to
Commonwealth Chemical Institutes.

4. Salarics. Dr. Dixon, Convenor, presented tables and a graph showing
present trends. One notewortay feature was that many chemists still
do not belong to employer-subsidised superannuation schemes.

Examinations.

. Medical Aduvertisements,

Standards Institute Copunitiec,

Employment Commifice. Branches ate asked to consider the desir-

ability of closing the Repister.

9. Standard Methods of Analysis. Dr. Davies in his report on Soils and
Fertilizers suggested that at the present time the Secretary could now
become a centre for the exchange of information.

10. Conference Commitlee,

11. Centracts of Service.

12, Patents Commaitee,

13. UNES.CO,

Sir Theodore Rigg moved a vote of thanks to the members of the
Sub-Committees for their work, involving the progress and prestige of
the Institute. He referred in particular to the work of the Journal Com-
mittee for raising the standard of the Journal. The motion was carried
by acclamation,

INSTITUTE PRIZES. It was announced that Council had made a
posthumous award of the [.CI. Prize to Mr. C. W. Brandt. The Morcom
Green and Edwards Prize was awarded to Dr. McGillivray. Mr. A, Odell's
entry was highly commended.

REVISION OF RULES. It was announced that after consideration by
Branches, the amended draft would be considered by Council at a special
meeting in November.

TIMBER PRESERVATION. In connection with -the submissions
being made to the Borax/Boric Acid Committee of Inquiry, Mr. K. M.
Griffin protested that the submissions were not shown to Council or to
the Institute members actively engaged in the study of timber treatment.

oMo

The President explained that the matier arose urgently, and since the
submissions were non-technical, dealing only with the position of chemists
in any proposed legislation, he had authorised their immediate presenta-
tion. Mr. C. G. W. Mason, our representative on the Timber Preservation
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Committee, was selected to present the evidence. This selection was held
to be in order by the Chairman of the Committee of Inquiry.

UNQUALIFIED CHEMISTS. No discussion was held on this topic,
as it is understood that Dr, Richardson had very few replies from in-
dividual University teachers.

NOTICES OF MOTION by Mr. K. M. Griffin.
1. The motion re subscriptions was amended hy the mover iollowing
a point of order raised by Mr. Q. H. Keys. The motion, which was seconded
pro forma by Dr. W. Metcali then read: “That this Annual Generai Meet-
ing of the New Zealand Institute of Chemistry protests against the manner
in which the iIncrease in subscriptions, passed by Council in November,
#1951, and mentioned in the Journal, received in February, 1952, was notified
to members.” Speaking to the motion, Mr, Griffin explamed that he was
concerned with the manner in which the increase had been effected, and
not with the right of Council to impose an increase. He suspected that
there had been little consideration of the necessity to increase subscriptions
by Branch meetings.

The motion was carried by 38 to 32, there being 18 abstentions.
2. Younger Chemists for US.A.

At the suggestion of the President, Mr. Griffin amended his motion
to read: '"That this General Meeting of the N.ZLC. records its grave
dissatisfaction with Council's handling of the "Young Chemists for USA/
project. The American Chemical Society relied entirely on lacal groups
to select these young chemists. The Institute had a golden opportunity to
depart from the usual method of academic selection. In refusing to accept
this challenge, Council and its Selection Committee did a grave disservice
to chemical industry in New Zealand.”

The motion was seconded pro forma by Mr. B, E. Swedlund.

The President stated that a letter from Mr. Griffin to Council on this
matter was not read to the Annual General Meeting in Hamilton as there
was no request in the letter that it should be other than confidential to
Council. However, in view of the protest contained in the letter, a state-
ment on the selection was made to the meeting. Mr. Griffin {elt that an
exaggerated importance was often attached to chemists from overseas,
and considered that young New Zealanders from Industry should have
received more consideration. He thought that there was a tendency for the
New Zealand Institute of Chemistry to become too academic in nature.

Both the President and Dr. A. T. Johns (one of the success{ul appli-
cants) emphasised that the final selection was made in America, and not
by tie New Zealand Institute of Chemistry Selection Committee.

The motion was lost.

This year is the Centennial Year of the Auckland Institute and
Museum, the equivalent to the branches of the Royal Society in other
centres. To mark the occasion, the Auckland Institute and Museum have
invited kindred scientific bodies to hold 2 meeting under taeir auspices.
The Auckland Branch of the Institute of Chemistry held theit invitation
meeting at the Museum in September, at which Mr. K. M. Griffin “Rem-
inisced on Forensic Chemistry.”
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REPORT OF COUNCIL MEETING HELD ON
AUGUST 25, 1952.

PRESENT: Prof. 5. N, Slater (chairman) ; Dr. H. E. Annett (Vice-
President), Mr. G. Lambert (Auckland), Mr. R, E. R. Grimmett (Wai-
kato), Dr. R. M. Dolby (Manawatu), Mr. A, P. Oliver {Wellington), Mr.
F. H. G. Johnstone (Canterbury), Mr. 0. H. Keys (Otago), Mr. W, G.
Hughson (Hon. Gen, Secretary), Mr. H. K. Palmer {Registrar}. Mr. B.
E. Jackson, usual Proxy for Auckland, was present by invitation,

SUB-COMMITEES OF COUNCIL.

Conference 1952, Following successful representation to the Hon,
Ministers for Agriculture and S.LR,, the position of Government Chemists
atiending Conierence was restored to that of previous years. It was re-
solved that the Ministers be thanked and that the Public Service Com-
mission be asked officially to clarify the position for future years.

Conference 1953 will be held in Dunedin.

STANDARDS COMMITTEE:

The Sub-Committee appointed by Council to consult with Mr. Mason
on Timber matters reported also on the preparation of a submission to the
Committee of Inquiry on Borax-Boric Acid treatment of timber. This
is being presented hy our representative, Mr. C. C. W. Mason, The sub-
mission does not concern the merits of the treatment, but refers to policy

matters only,

EMPLOYMENT COMMITTEE:
Branches are asked to consider the desirability of closing the Register.
Council {feels that one Employment Officer would be sufficient in the pre-

sent circumstances.

EXAMINATIONS COMMITTEE: :

The closing date for entrance for the Laboratory Assistants’ Certificat
Examination has been set at June 30th. The Examinations Committee will
ask Branch Committees to appoint a Supervisor fo arrange for the ex-
aminations to be conducted, and will at the same time indicate the sub-
iects and number of candidates. Mr. J. W, McChesney will join the Ex-
ammations Committee for the remainder of the year in place of Dr. G, M.
Richardson, who has resigned.

Mr. Keys presented on behalf of the Committes, a draft of Regula-
tion I, governing the examination of candidates for the Associateship who
are not eligible under Rule 8. The Committee was thanked for the draft
and. the painstaking work which it had entailed. The draft as amended
by Council will be circulated to Branches for further comment,

SALARIES COMMITTEE: )

A full report of the recent survey was not available, but Dr. Dixon
sent tables and a graph showing the main trends. These were exhibited
at Conference, and aroused great interest, Further information will appear
in the Journal, ' .

MEMBERSHIP: ' . .
Dr. E. B. Davies, of Hamilton, was elected a Fellow of the Enstitute.

The following were elected Associates:—
S. M. Betty, Christchurch, B. Cleverley, Auckland.
D. R. Boaden, Auckland. Dr. B. B. Marsh, Wellington.
J. N. Caraduns, Havwera. E. A. Mooney, Auckland.
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T. A. Turney, Wellington. H. M. Stone, Wellington,

D. M. Alexander, Christchurch. T. A. Mitchell, Hamilton.

A, H. Horn, Hamilton. M. H. Pankhurst, Christchurch.
Q. J. Kelsey, Auckland. K. E. Seal, Auckland.

R. R. White, Hamilton.

INSTITUTE PRIZES:

The I.C.I. Prize was awarded posthumously to Mr. C. W. Brandt,
Dominion Laboratory, Wellington, for his entry dealing mainly with re-
search on Diterpenes.

The Morcom Green and Edwards Prize was awarded to Dr. W, A,
McGillivray, Massey College, for his entry on the metabolism of Vitamin
A in ruminants and seasonal variations in Vitamin A potency of N.Z.
butterfat,

The entry of Mr. A, L, QOdell on the construction of a magnetic sus-
ceptibility balance was very nighly commended by the examiners.

RULES:

Time did not permit the examination of the revised draft, which in-
cludes submissions made by the Auckland Rules Sub-Committee, The draft
will be circulated to Branches for comment. Council proposes to hold 1
two-day meeting in November so that the matter can be finalised.

BOOKS RECEIVED
{Reviews by Dr. H. Bloom, Auckland University College)

Structural Chemistry of Inerganic Compounds. Volume II, by Walter
Hiickel, Professor of Pharmaceutical Chemistry, Tubingen University,
translated by Dr. L. H. Long. 654 pages. 1951: Elsevier Publishing Co.
Distributors: Cleaver-Hume Press (London). (90/-}).

Althougn many of the topics chosen are well treated, it is clear that
this book fails in its primary object, namely, to furnish inorganic chemistry
with a systematisation based on structural and constitutional theory similar
to that possessed by organic chemistry. Various sections deal with
Volatility of inorganic molecules, Crystal chemistry, Silicates and glasses,
Metallic substances, the Chemical Reaction in Inorganic Chemistry and
finally—Lines of Research in Chemical science, a chapter which docs rot
contribute anything useful and would better have heen omitted. The dia-
grams, general arrangement and printing are excellent, but the language
is rather stilted apparently due to a too literal translation from the German.
Several typographical errors apart from those listed under “Errata” have
been detected.

An I'ntroduction to Modern Thermodynamical Principles. 2nd Edition,
by A. R. Ubbelohde. 182 pages. 1952. Oxford Umverssty Press, 21/-. A
very useful summary of modern thermodynammS The errors of the Ist
edition have been corrected and sections have been added on melting.
rubber-like solids, the formal thermodynamics of continuous phase transi-
tions and some applied calculations of thermadynamic functions.

Gmelins Handbuch der anorganischen Chemie, System Number 41:
Titanium, 481 pages and 100 figures. 1951: Verlag Chemie, GMBH, Wein-
heim/Bergstrasse. DM 113,
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Part of the 8th edition of the well known exhaustive treatise on
Inorganic Chemistry. The work has been enlarged in scope and much new
material added, the most recent references being to publications in 1949.
It is interesting to note that more than a page has heen devoted to the
occurrence of titanium in New Zealand (which follows Tasmania under
the heading “Australia”), The book has been very well produced and is
easily the most useful, complete and up-to-date collection of inorganic data
available. ¢

Gneling Handbuch der anorganischen Chemie. ‘S)'stem Number 17:
Arsenic, 475 pages and 20 figures, 1932: Verlag Chemie, GMBH, Weinheim/
Bergstrasse, DM 140,

Allgemeive Und anorganische Chemie. By Prof. Dr. G. Schwarzen-
bach. 4th {enlarged) edition, 474 pages, 1950: Gesrg Thieme Verlag,
Stattgart, DM 21.60 ($5.15)—a well-written general text book of Inorganic
chemistry from a structural and physical viewpoint,

Detonation in Condensed Explosives. By ]. Taylor, Research Depart-
ment, Nobet Division, Imperial Chemical Industries Ltd. 196 pages, 10
plates, 1952: Oxford University Press. 25/-.

An excellent account of the theory and research into the processes
of detonation in condensed explosives, very well printed and fully docu-
mented,

Mixtures: The theory of the equilibrium propertics of some simple
classes of mixtures, solutions and alloys. By E. A, Guggenheim, Professor
of Chemistry at Reading University, 270 pages. 1952: Oxford University
Press. 42/-. Although the mathematical treatment is correctly described
as “elementary” the extent to which it oeccurs throughout the text may
deter all except tae physical chemist specialising in thermodynamics. The
use of simple models on which to build up the theory of mixtures leads
to formulae which are capable of solution, but does not necessarily enable
the prediction of the properties of mixtures exactly. The emphasis through-
out the book is very heavily on the theoretical rather than the experimental
side.

Valence. By C. A. Coulson, Rouse Ball Professor of Mathematics
in the University of Oxford. 388 pages. 1952: Oxford University Press.
25/-.—This very important book covers valence theory both from the
molecular-orbital and valence-bond resonance methods.  Although the
author develops the necessary wave mechanical theory in sufficient detail to
be of value m the discussion, the mathematical treaiment is sufficiently
simple to be followed easily and makes the book a very important ac-
quisition to chemists, The early chapters deal with valence theory, atomic
orbitals and wave mechanical principles. Then follows an account of the
molecular-orbital and valence-bond theories of di— and polyatomic mole-
cules with well chosen examples, The remainder of the book deals with
hybridization, conjugated and aromatic molecules, non-metallic solids,
metals and the hydrogen bond.

Man and the Chemical Elements. By J. Newton Friend. 334 pages.
1951: Charles Griffin and Company Ltd., London. 27/6.—A very readable
and useful book for the teacher and student of elementary inerganic
chemistry. Most of the material is of a light-hearted and inaccessible
nature, and is of the type which helps to brighten up lectures in the intro-
ductory sections of elementary inorganic chemistry,
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The book is not entirely iree from errors, e.g., the product of the
Frank and Caro process for the fixation of nitrogen is incorrectly described
as “calcium cyanide, Ca N.NH,” and the data on the solidification of
helium is not strictly accurate,
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