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AN.ZAAS. CONFERENCE., BRISBANE, 1951.

-The next Conference of the Australion and New Zealemd
Association for the Adveancement of Science is to be held in
Brisbane from May 23rd—May 30th, 1951, and the Chemistry
(B) Section will meet in the Chemistry Depariment of the Um
versity of Queensland ot St. Lucia.

) Contributions in all branches of Chemistry, including

Indusirial Chemistry eand Chemical Engineering, are invited
for presentation to Section B. Titles and brief outlines (which
will be treated as confidential} of proposed papers should be
forwarded by the 30th September, to—

Maurice D. Sutherland,
Secretary to the Chemistry (B) Section,
Chemistry Department,
University of Queensland.

STOP PRESS

CONFERENCE BOOKLET,

Those members of the 1950 Conference who have paid
their Conference fee will receive their receipis, together with
the Conference booklet containing announcements, summaries
of papers, programmes cnd lists of Conference members,
through the post at least a week before the Conference com-
mences.

Although 176 members have registered, only 110 have so
f_cu" forwarded the Conference fee!

HOW ABOUT YOUR £1?

Meake it go further by sending it at once to'the Conference
Secretary, Box 1290, Christchurch, and please add exchcmge to
cheques.
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CONFERENCE COMMITTEE. CHRISTCHURCH, 1950.

N.ZLC. - A R.IC.
CONFERENCE, 1950.
Christchurch August 22-August 235,
PROGRAMME.

k.. The conferenca proper will ke preceded b}' a meetng of the 'Council of
the NZILC. on Menday, 215t August.

TUESDAY, 22nd.

. Enrolmenits.
MORNING. 10.30 a.m.: Qfficial Opening, Announcements.
AFTEHNOON 2.30 p.m.: Session—AGRICULTURAL CHEMISTRY.
Chairman—DR, M. M. BURNS.
Paper No. 1. The Properties and Use of South Island Agricuitural leestones
: B. L. Elphick, Lincoln College, Christchurch.
2. The Ulilization of Applied Phosphate on Tweo Soil Types.
Dr. E. B. Davies and F. D. Dorofaeff, Galloway Labecratories,
o Hamilton.
e’ .. 3. liming and Trace Elements.
** W. B. Healy, Soil Bureau, Wellinglon,
4. Boron and olher Minor Elements in Relation to Growth of
Raspberries.
Dr. H. Q. Askew, Cawthron Insiitute, Nelson.

o 0
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This session will be run concurreni]y with— ' \

AFTERNOON. 2.3¢ p.m.: Session—PHYSICAL & STRUCTURAL -CHEMISTRY
Chairman, DR. C. ]. WILKINS.
Paper No. 5. The Disiribution of Ions between Miscible Sclivents.
Dr. H. N. Parton, Canterbury University Collage
" .+ 6. The Solubility of the Inert Gases. ,
: A I. Beckwith, Centerbury University College.
" . 7. A Test of the Mcdern Theory of Solids, applied to Graphite.
T M. T. Christensen, Canterbury Urniversity College.
., 8. The Physical Chemistry of the Flotation of Feldspar and Quariz.
j. Rogers, School of Mines, Dunedin,
Times for both sessions—

Papers ....... 2.30-3.40 Paper: 25 minutes.
Tea . 3404.05 Discussion 10 minules per paper.
Papers ... 4.05-5.15.

EVENING, 8.00 p.m.: PRESIDENTIAL ADDRESS (NZIC)
- DR. . MELVILLE,
SOME ASPECTS OF PHOTQSYNTHESIS.

WEDNESDAY, 23rd.

MORNING, 9.30 am.: Session—AGRICULTURAL & BIOLOGICAL CHEMISTRY.
Chairman—PROF. 1. E, COQP.

Paper No. 9. Soil Moisture in its Relation to Pasture Growth.
Dr. H. E. Annett, Department of Agriculture, Hamilion.
. 10. The Application of Bioassay Methods to Scil Research.
A. C. S. Wright, Soil Bureau, Wellington.
. 11. The Chemistry end Pharmacology of the Posterior Pituitary
Gland. (With special reference to milk ejection activity.)
W. G. Whiltlestone, Ruakura Animal Research Station, Hamilton.
, 12. The Isclation of Pholosensitizing Factors irom Panicum miliaceum
{Broom corn millet).
D. 8. Letham end N. T. Clare, Galloway Laboratories, Hamillon.

This session will be run concurrently with—

MORNING. 9.30 a.m.: Session—INDUSTRIAL PROCESSES UTILIZING ORGANIC
MATERIALS OF NEW ZEALAND ORIGIN.
Chairman—#P. R. PARR.
Paper No. 13, By-products of the Dairy Industry.
N. W. ‘Vere-Jones, Dominion Laboratories, Wellington.
.. 14. Furfural; Potential Uses and Possible Manufacture in New

Zealand.
H. A. L. Morris, Dominion Laboratery, Dunedin.
w . 15. The Stedric Acid Industry in New Zealand. '

L. Hartman, Fais Research Lsboratory, Wellington.
» 16, The Rheology and Miscroscopic Structure of Butter.
Dr. R, M. Dolby, Dairy Research Institule, Palmerston Norih.

Times for both sessions—

Papers . 9.30-10.40 Papers, 25 minutes.
Tea — 10.40-11.05+ Discussion 10 minuies per paper.
Papers _____ 11.05-12.15

<
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AFTERNOON EXCURSIONS,
Il is hoped to run excursions fo—-
Ovaltine Factory, A. Wander Lid.
Firestone Tyrs and Rubber Co.
H. C. Urlwin Lid.
Christchurch Gas Ce., By-products piant.
Lane, Walker, Budkin Lid.

EVENING: SQOCIAL EVENING, 8.00 p.m.
This notable function will be held in a seiting unique in New
Zealand, the famed 'Sign of the Takehe." Accommodation is
limited, so gel your reservation in as soon as you arrive at the
Conference.

THURSDAY. 24th.

MORNING, 9.30 am.. Symposium—ISOTOPES.
Chairman—Dr. A. ]. Campbell.
Intreduction.  Chairman - — . — — — e 9.30-9.40 am.
Paper No. 17. The Use ol Isolopes in Blochermstry . 9.40-10.25 a.m.
Prof. N. L. Edson, Medical School, University of Olago.
" .. 18. The Zontrol of Heellh Hazards from Radioasctive Materials.
H. Yesbsley, Dominion X-Ray and Radium Laboralery, Christ-

church — — —_— — e e 10.25-10.55
MORNING TEA, 10.55-11.15. ’
" . 19. The Planning of a Radiochemical Laboratory e 11.15-11.35
T. Rafter, Dominion Laboratory, Wellingtan.
v . 20. The Technigques of Radicactive Measurement — 11.3511.55

G. ]. Fergusson, Dominion Physical Laboratory, Wellington.
., 21, The Mass Spectrometer and ils Uses in Chemisiry .. 11.55-12.15
G. Paga, Dominicn Physical Laboratory, Wellington.
Discussion on all papers at 12.15.
AFTERNOON: GENERAI_ MEETING of 1. Royal Institute of Chemistry, 2.00 p.m.
2. N.Z. Instilute of Chemistry, 3.00 p.m.

EVENING FREE. {What a reliefl) The Ceniennial Industries Fair will be open
over the Conference peried.

FRIDAY, 25th.

MORNING 9.30 a.m.: Session—ANALYTICAL CHEMISTRY.
Chairman—N. T, Clare.
Paper No. 22. The Determination of Radio-Phosphorus. -
F. D. Derofaeff, Galloway Laboratoriss, Ham‘:lton..
., 23. Some Observations on the Elils, Mairone and Maynard Methed
of Estimating Lignin.
s Miss M. P. Bartrum, Galloway Laboratcrias, Hamilion.
" ., 24. Concentralion Meathods in Spectrochemical Analysis.
H. P. Rothbaum, Dominion Laboratory, Welhnglon
MORNING TEA: 11.00-11.20. ‘
Paper No. 25. Hydroxyemidines as Chelating Reagents for Metals.
Prot. L. H. Briggs, Auckland Universiiy Co!!eqe
25 The Determinativn of Tm in Alloys by the "Metastannic Acid
Metihod.
G. S. Lambkert, Hayes' Meial Refineries, Auckland.
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AFTERNOON, 2.30 p.m.: PRESIDENTIAL ADDRESS. RIC.
: : .DR. C. R. BARNICCAT.
THE BICLOGICAL SIGNIFICANCE OF THE METALS.

Thls w111 ke followed by afterncon lem and a brief closing ceremony.

SOME ASPECTS OF THE ELECTRO DEPOSITION OF METALS

By H. BLOOM, Ph.D. {London), M.Sc. (Melb.), D.LC., ARACI ANZIC
Chemisiry Departmenf, Auckiand University College

It is proposed in this article to give a brief account of the
theorstical principles underlying electrolysis and to illustrate
these principles by considering two practical aspects:—

{c) electroplating, and
{b) electrolylic extraciion of elements from ihelr fused
salts, )

Under normal conditions of current density, decomposition
-of an electrclyte, whether it be an aqueous solution or a molten
salt, will be governed by Faraday's laws. On increasing from
zero the potential opplied across two electrodes, e.q., of

platinum dipping into an electrolyte, a characteristic curve of -

current against potential is always obtained. At zero applied |
potential no current flows but as the polential is increased a
very small fairly constant current flows until a ceriain critical
voltage known as the decomposition potential is reached. The
current then rises steeply for a small increase of applied poten-
tial, current now being proportional to potential applied. In
this region electrolytic conduction tckes place; the metal of the
elecirolyte ‘being, depesited at the cathode and the non-metal
at the anode, as the primary reactions. The decomposition
potential is thus the lowest applied potential which will cause
glectrolysis. It varies for different electrolyied and may be
calculated exactly for a particular solution (under ideal condi-
tions). As an example we may take the electrolytic decomposi-
tion of copper chloride solution using platinum electrodes. As
soon as electrolysis commences, the cathode begins to become
covered with copper and the anode with chlorine. We there- .
fore have a voltaic cell whichs can be represented as-

Cu| Cut+ ,  2CI-|Cl, Pt
This cell will have an emJd. in the opposite direction io the
applied potential, hence the observed minimum critical voltage

" which must be exceeded in order that electrolysis may take

place.  In normal Cull; scluiion. the emf. of the above cell
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is (neglecting polarization) 1.82 volt (the chlorine being posi-
tive}. Thus it can be seen that no electrolysis will take place
untit the applied potential is at least equal to the eund. .of the
ceil composed of the decomposition products, ie, 1.02 volt,
which is the theoretical decomposition potential of the CuClq
soluticn. -

1 the cell behaves ideally, it would be simple io calculate
the minimum potential which must be applied in order.that
electrolysis may take place. The electrode potential II, of a
metal in a solution of o salt of the meial is given by the
equation

‘ RT
IIl . ="Illo+ —ln [oF]
ZIF

where 11, is the standard elecirode potential i.e. the poteniial
when the activity a; of the metal ion is unity.
z; is the valency of the meial
F is the Faraday (96,500 coulombs)
T is the absolute temperature
and R the gas constant (8.31 joules)
ln is as usual log to the base e
= 2.303 leg 44

For a non-metal iri a solution of one of its salts, the corre-
sponding electrode poieniial Il. is given by |
- - RT
IIQ = II:O — ,——11’1 o )
. :ZQF-
where 1L,° ‘is the standard poteniial of the non metal
z, its valency and a» the activity of its anion.
The em.f., E of the cell formed will be
. . RT . ]./Zl 1/22 .
= IL—II, = (1L.°% — I1°) — ? In (ar -, lc)
.- lzy 1/2g
“BE = (I, —II,°) — 0.05916 logya lcn) L {ae) -
as the value of 2.303 RT
' — = 0.05916 at 25° C.
F . ,

The values of the standard eg}ecfrode potentials I1I° are known
—hence it is possible to calculate the thecretical decomposi-
tion potential for any electrolyte ot any activity required. .
dilute solution coricentration can be used instead of c:chvny,
otherwise the concentraion must be multiplied by the activity
Loefficient -(known for each electrolyte) to get the activity.
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Calculation of decomposition potential on the above basis
for, scay, copper chloride gives in general a value. lower than
the potential actually necessary to decompose the electrolyte,
because ¢lectrode polarization has taken place and te over-
come if, the cpplied potential must be greater than the calcu-
leted opposite emd. of the cell by o small amount known as
the overpotential. The values -of overpotential can be
measured for various electrodes, different solutions and vary-
ing concentrations at different current densities. To get the
irue decomposition potential the appropriate value of the over-
potential is addsd to the colculated emdf. of the cell.

In the practice of electroplating and the electrolyiic ex-
traction of elements it is customary to apply o potential suffi-
cient to cause the required current to flow; e.q., if it iz found
empirically that o current density of 0.3 amp. per sq. dm. gives
the best results in silver-plating, the applied potential is ad-
justed until this current density is maintained. ’

Some values of decomposition poieniials are shown in

tables I and IL

TABLE 1

Decompositicn potentizls of elecirolytes.
Normal solutions—Platinumn electrodes.

Electroylie. . Decom. Pot. Elecirolyte. Decom. Pot.

Volis. . Volis.
CdSO, 2.03 AgNO; 970
CaCl,, 1.89 Nay 50, 0.71
CoCl, 1.78 . NaCl 1.98
CuS0, 0.80 KCH | 1.67
P(NO,), 1.52 NaCH 1.69
NiSQ, 2.09 ZnS0, .. 255
KoCO,y B W2 H,80, 167
KCi 1.96 CH,COOH 1.57

Table I

Decompesition potentials of molfen eleciralyles.

Decompositicn

Electrolyte. Temperature °C Potential Volts.
BaCl, 650 3.08
CE{CIQ 585 2.85
NaCl 800 285
LiCl 800 - 2.39

" KCl 800 2.8
KoH - 200 : 2.4

KCH ' 530 . 1.8
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Overpotential is very importani in industrial processes,
e, the standard electrode potential® of zinc in a solution
of its ions (at unit activity) is — 0.76 volt; i.e., zinc will be de-
posited by electrelysis of its normal selution at a voliage of
0.76 more negative than the voltage required o deposit hydro-
gen from a normal solution of hydrogen ion. It would there-
fore appear that in an acidified zinc sulphate solution it would
be impossible to deposit zinc at the cathade, as on making the -
cathode potential more negative hydrogen ion would be dis-
charged first.  However, the overpotential of hydrogen on zinc
is quite considerable {about 0.8 voltl, hence zinc plates out
before hydrogen is hberated.

Electroplati.nq

The practice ol electroplating is complex and many of the
factors have been found by empirical means. It will be pos-
sible in this article only to give a very brief resume of two
electroplating processes.

Initially, the article o be plated musi be thoroughly
clecned—usually by using organic solvents, alkaline solutions,
detergents or electrolytically by making the article to be
cleaned the cathode in a tank containing an alkaline solution.
Scale due o metal oxides is removed by “pickling,” or by
- electrolysis in a hot sclution of sulphuric acid. In the actual
electroplating step, the nature of the deposit is controlled by
current density, temperature, concentration, agitation, pH and
“addition agents'” which are substances added to the bath in -
addition to the main consiituents whose functions are under-
stood. Addition cgenis .are usually colloids or reducing
agents; e.g., glue, glucose, peptone, carbon disulphide, sodium
thiosulphate, sodium formate, etc. The control of pH is very
~ important and the solutions are often buffered. Solutions may
be acid or alkaline, according to the metal and deposit re-
quired.

In copper platmq acid or alkaline baths con be used.  An
acid is, however, not suitable for plating directly on to iron
or metals above iron in the electromotive series, as the metal
will dissolve. An acid copper bath consists essentially of
copper sulphate and sulphuric acid, the latter being added
(a) to prevent hydroly31s of copper salis which would produce

basic scxlts :

* Standard electrode potential is defined as the potential of the electrode with
the activity of the ion in scluiion equal {o unity, against a hydrogen {bubhling
over platinum) elecirode at pressure of 1 atmosphere in a solulion of
hydrogen ions of unil activity; ie. is the emi of the gell

M| M+ =1, H(a =1 ] Hy (1 atmos), Pt.



Journal of The New Zealand Institute of Chewmistry 101

(b) to increase the elecirical conductivity of the bath, cmd

{c) to decrease the concentrdtion (by the common ion effect} of
copper lons withoul decreasing their potential supply.

Copper ancdes are used, the temperature being ordinary )

room temperaiure and the current density 6-16 amps per sg. dm.
In dll eleciroplating operctions it is preferable to have a low
concentration of metal ions, as this will assist the production
of fine-grained: deposits, no one crystal being able o grow
rapidly on account of the large number of ions ready to plate

out on it. Smqll crystas produce bright deposits which are

more coherent. In order to obicin low metal ion concentrations
a complex ‘salt with the metal in the anion is usually used.
The solution is usually dilute, a rod of the metal being used as

the cmode to keep up the conceniration of metal in solution.

In a complex salt, the metal in the anion is in equilibrium
with a very small amecunt of free metal caiion; e.g., in sodium
cuprocyanide disscclation takes place to give sodium ions and
cuprocyanids ions which are in equ111bnum with a minute
amount of 'copper ion.

NeCulCN), = 3Nat 4 Cu(CN}3 -
. : 4
Cu((;N)3 R Cu+ + 4CN-

The copper ions are removed by electroplating, but as iast as
iney disappear more are produced. In the alkaline copper
plating solution there is present, in addition to sodium cupro-
cyunide, free sodiwm cyanide and sodium carbonate. Tem-
peratures between 30° and 40°C and current densities from

0.3 to 0.5 amp per S, dm. are used. One advaniage of the

alkaline copper bath is that. it can be used for direct plating
on to iron. '

(Other commonly plated metals are cadmmm gold nickel,
silver, tin, plalinum, rhodium, zinc cmd chromium. The later
is plated from acid baths.

Gold plating can, by suitable adjustment of conditions,
give g variety of colours and brighiness. As gcold is so low in

the electromotive series, most other metals will displace it from .

solution and therefore gold plating may be carried out merely
by dipping, say, a copper arlicle into a solution conigining
sodium gold cyanide. The deposit is very thin but adheres
well.. The disadvaniage of this method is that the deposit

. wears away quickly. To electroplate gold the complex cycnide

solution 18 again used, the arlicle to be plated being made the
cathode while the anode consists of pure gold, graphite or
stainless steel. The solution is kept alkaline by the addition
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of sedium phosphate or carbonate. Varying colours may be
obtained—white to red -depending on composition of the bath,
while green gold may be plated out if the anode is platinum
or gold and silver with an electrelyte consisting of gold chlor-
ide, silver chloride and sodium cyanide.

Electrolytic Deposition of Elements from Fused Salts.

Some metals are difficult or impossible to obtain by elec-
trolysis of their aquecus solutions, as secondary reaction with
the solvent, or preferential discharge of hydrogen, may take
place. They are in many cases sxtracted by electrolysis of
their fused salis. In this way it is possible lo extraci eleciro-
lytically Li, Nea, K, Bb, Cs, Be, Mg, Ca, Sr, Ba, Ra, Al, Ce, Tl,
lTi, Tg, V and U. The metal is in most cases deposited as a
iquid.

Fused electrolytes are essentially ionic conductors and
the electrode products are usually the same as when the com-
pound is electrolysed in agqueocus solution, taking into account
the fact thal no water is available for secondary reacctions.
Proof of the ionic nature of molten scﬂts (1, 2, 3, 4) is obtained
by considering

(@ The structure of the solid salts which are mostly ionic,

(b) measuréments of equivalent conductivities of melts

and comparing them with equivalent conductivities of
aqueous soluticns; e.q., equwclent conductivity of
NaCl solution at infinite dilution is 109 and for molten

NaCl at 850°C approximately 150, and
{c) the depression of the freezing point of molten salis by
the addition of others.
All these considerations lead to the general conclusmn that
molten salts are completely dissociated inte ions, but that
strong inter-icnic atiractions may occcur.

The specific conductivities of ionic melts are much greater
than those of the corresponding aqueous solutions (c.f. Specific
conductivity of molar potassium chloride solution at 25°C is
0.11 mho and for molten potassium chloride at 800°C, 2.2 mho
or 20 times as great), hence much larger currents can' be used
in the electrolysis ol molten salts. This is a great advantage
of electrolysis in the fused siate over that of agueous solu-
tions, as it enables rapid production. The substance is kept
molten by the electrical energy produced across the ohmic
resistance of the melt and in practice the current density is
limited to that which will just maintain o suitable temperature
of the melt.

The specific conductivity H of molien salts varies with
change of lemperature according to the relation (i, 2, 3
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— C/RT
H = Ae
where A is a constant for a particular substance
C is the activation energy for ionic migration (alse a
constant for a particular substance)
R is the gas constant
T = cbsolute temperature
and e is, as usual, the base of natural legarithms.

From this relation it can be seen that the pot of log H cgainst
1/T should be linear. This is found to be the case with most
molten elecirolytes. In certain instances two distinet straight
lines of different slope are obtained indicating two different
species of ion in the melt, one stable in the lower temperature
range and the other siable in the higher temperature remge.

The decomposition potenticls of fused compounds always
decrease- with increase of temperature, as illustrated for KOH
in Table . Hence high temperatures are desirable for the
electrolysis of fused compounds, but in practice cmy gain by
using a higher temperature is more than offset by the exira

"wear on equipment, exira heat lost by radiatidn and decrease
. in current efficiency at higher temperatures. The optimum

woerking temperature is near the melting point.

In the elecirolysis of a single fused salt ths decomposi-
tion potential is equal to the reversible e.m.f. of the cell set
up by the decomposition products; e.q., in the electro-decom-
position of molien lead chloride the decomposition potential
would be equal to the emd. of the cell Pb | PbCl, | Cla. The
actual value depends on the nature of the electrodes, the elec-
trolyte "and the temperature., With mixtures of salts the
ean.f. depends on the concentration of the salt corre-
sponding !o the decomposition products ot the electrodes,
hence it i5 possible under suitable conditions to separate
metals almost completely by electrolysis of mixtures of their
moiten salts.

Conductivities of Mixtures of Fused Salts (1. 2. 3).

. When certain salts are mixed in equimoclecular proportions
the conductivity of the melt is approximately equal to the
arithmetic mean of the individual conductivities; i.e., there is
an approximaiely linear relation between conductivity of the
mixiures and mole fraction of each component in the melt.

- Exatnples of this behaviour, which we may term the 1st group

of mixtures, are AgCl — AgBr, PbCl, — PbBr,, CdCl, —
Cd_.BI'g, PbCIQ —_— CdCIQ, NGNO‘.} —_— KNO3, NC[C]. —_— CO.'C].z,

© and NaCl — BaCl.. In dll such cases the phase diagram of
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450° C the melt of this composmon would have a reasonable
electrical conductivity and extraction of cadmlum could pro-
ceed economically.

In the PbCls — KCI system the complex ions have been
shown to be [PbCl;]T and [PbCll*—, hence the same con-
sideraiions can be applied to the electrolytlc exlraction of lead
from its molten compounds. .

The modern ideas of complex ion formation can be used
to explain certain empirically found methods of improving the
current efficiency in electrolysis of melts. Factors which have
a direct bearing on current efficiency are: .

(c) Diffusion. If the products of electroysis dissclve in the
melt they will diffuse to the other electrode and the subse-
quent secondary reactions will dectease the vield; e.g., sodium
from the electrolysis of fused sodium hydroxide dissolves in
the melt and reccts with water lormed by the liberation of
hydroxyl. !

If the anode and cathode melts are kept separate by
means of d peorous partition, the current' efficiency is found to
approach 100%. If the cnode and cathode melts are not
separated by o porous partition the current efficiency will be
lower and will decrease as 'temperature increases owing to
increased rate of diffusion.

It has been found (5) that in the electiolysis of molien
PLCl. the vields of lead and chlorine are unequal, due to
the absorption of chlorine by the melt. After continued opera-
ion, however, the electrclvte becomes saturated with chlorine
and the vyield rises to nearly that of lead. The most likely
explanation of this absorption is thai the chlorine goes to form
[FoCl,]— and [PbCly|%— complexes.

{(b) There is another form of loss possible—the “"metal fog”
effect. In the electrolysis of molten compounds there is formed
at the cathode « cloud or fog of very finely divided globules of
the cathode metal. The fog is vellow or brown for lead
chloride and black for silver compounds. The fog decreases
the current vield very considerably alhough it is only present
in concentrations less than 0.19%. The exact natire of the fog
is not known, but such "solutions” of metals in molten salis
which are kmown as “'pyrosols’ are thought. to be colloidal.
The addition of certain neutral salis reduces or suppresses fog
formation, hence causes an increase in cwreni sfficiency
during electrolysis.” Such salts arevNaCl, KCl, BaCl: in the
‘electrolysis of PhCl.. Fell, has the opposite eftect and re-
duces the current efficiency greatly. If the metal fog is as-
sumed to be in equilibrium with Pb?+ ions the effect of adding
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a salt such as KCi io the melt will be to remove Pb*t ions
to form the anionic complexes [PbCly|— and [PbCl 1t
and  hence equilibrium between lead fog oand Phit
icns will necessitate the diminulion of the lead fog.
- We would expect such a behaviour whenever a salt
which caon form such  complexes is added 1o the
melt. FeCl, does not form anionic complexes containing lead
and therelore does not cause removal of the lead fog. The
loss of current efficiency in the presense of FeCl; is due io
continued reduction of FeCl, to FeCl at the cathode and its
reoxidisation i the anode.

The cmode effect is another troublesome phenomenon oc-
curring in the elecirolvtic extraction of elements from their
mollen compounds. During.the course of elecirolysis the voltage
may suddenly and inexplicably increase markedly (with
decrease of current) and the anode becomes covered with
countless small tuminous discharges. The molien elecirolyte
no longer wets the anode, which is now covered by « layer of
gas that holds the electrolyte away. The cause of the anode
effect is local overheating at the surface of the anode, by
adhesion of an inscluble material or frozen elecirolyie and the
subsequent high electrical resistance produced.

In any practical case it is possible to apply the results of
theoretical investigations to calculate the right conditions for
elecirolytic exiraction. As an illusiration a greaily over-simpli-
fied and abbreviated discussion will be given of some prin-
ciples behind the exiraction of aluminium. A suitable com-
pound is the salt cryvolite 3NaF. AIF,. To get o lower. melting
point and a higher elecirical conductivity pure Al.Q; is
added. The ions present are those of sodium, aluminjum,
oxygen (in o complex gnion) and fluorine. The dis-
chorge polential of sodium ion - is greater than that of alu-
minium ion and that of fluoride ion is greater then that of
oxygen lons; hence the ions to be discharged will be alu-
minium ond oxygen, the sodium cnd fluoride concentrations
in the bath remaining constant. Aluminium is deposited at
the cathode and CQO: is produced at the anode. When the
A1.0, has been used up, the anode effect beains as the meli-
ing point will have increased and the solidilied melt about
the cnode produces local overheating.  More Al.O, is added
and elecirolysis proceeds. The exact composition of the melt
is governed by the phase diagram between cryolyte and
Al.0,4. The composition should be close io the esutectic com-
position and the temperaiure should be sufficiently above the
meliing point so that the elecirical conductivity of the melt will
be high.
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v SALARY STATISTICS
Heport by Dr. I, K, Dixon. 12/5/50.

Since the New Zealand Institute of Chemistry conducted a survey into
1948 salaries (1), two other Institutes have published statistics. The Royal
Institute of Chemistry summarised figures as ai August, 1947, (2) and recently
the Australian Institule's dete for 1949 have come to hand (3). While close
comparisons cannot be made because of different oxchange rates, costs of
living and diifering years for the collection of data, there are sufficient points
in common lo indicate the trends in saleries. The following' table shows same
simple comparisons.

RIC.(b)

Age. Industry. (Government. University. All members.
Group. LN.N. €Ala} L351g. LN.Z(c) £A. ENZ.. £A, £51g,
21-25 515 610 468 480 605 525 545 450
26-30 571 730 504 . 515 885 604 640 564
31-35 721 87s 778 652 80O 778 8bs 745
36-40 850 1085 933 707 9l - 817 930 - BYS
4145 1110 1175 1138 856 970 908 1250 1069
46-50 §44 1385 1307 28 1005 1370 1100 1217
51-55¢ 950 1500 1452 885 955 450 1135 1316
56-60 1205 1605 1265 1458
B1-65 1040 1566

NOTES: (a) £125A. = £100 N.Z. = £100 Stg.

{by In the R.IC. statistics only indusiry figures were {aken out
separately, The only other comparison possible is that of the totel
membership figures given in this column.

(c) Since February, 1948, N.Z. Government salaries have risen by
£35 p.a. This has been incorporaied in these figures.

{1} Jour. NZ.1C. 12 (}948), p .32.

(2) Jour. RLC. (194B), Pert 2, p. 10L
(3) Jour R.A.CIL 17 (1950), p. 46.

ITEMS OF INTEREST

Professer L. H. Brigas, of Auckland, ard Dr. F. B. Shorland, of Woelling-
ton, are so often in the news lhal they might be cailed, without disrespect,
the “glamour boys” of New Zealand Chemistry. Last month we congretulated.
Dr. Shorland on the award of & D.Sc. degree by Liverpool University; he has
now been awarded the 1.C.1. prize of twenty-five guineas for the best contribu--
tion of published work by e member of the Imstitute in the past five yeers,
&n honour which is well-deserved. Last yesr it was won by Prof. Briggs as
the first recipient, whom we now ielicitate on being appointed President of
Section B (chemistry) at the meeling of the Australian and New Zealand Asso-
cisfion for the Advancemeni of Science to be held at Brisbane next
May. This is not only an -honour for Prof. Briggs, but for New Zealand.
chemists generaly, and il is hoped that a number of them will be able fo
make the trip across the Tesman with the new President. Incidentally, a good
denl of the orgonising work of Section B is being undertaken by Mr. Maurice
Sutherland, a graduate of Auckland University College and a former Assoclate
of this Instiiute, now lecturer in Chemisiry at the University of Queensland.
Some noiable overseas visilors are expected, including Professor Pauling and
Professor Huxley.
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Amorig members of the” executive commitlee of the Assoclation of Univer-

silies of the Brilish Commonwealth, which is holding a_conference at Wairakei

et the beginhing of this menth, is Dr. T. W, ]. Taylor, CBE, M.A.

-:D.3¢., now Principal of the University College of the West Indies, Jemeica,

where Dr. C. H. Hassal, a graduate of Auckland University Coliege and an
Asscciate of this Institute, is Professor of Chemistry. Dr. Taylor was formerly
lecturer in organic chemistry at the University of Oxford, and is the author

of a number of works on the subject.

Mr. Leopold Hartman, Associate, has been appointed Wellington Branch
Editor of the Journsl. His address is care of the Fats Research Laboratory,

Sydney Sireel.

The Reyal Institute of Chemisiry has mads a2 number cf changes in s

journal, commencing with ithe February, 1950, issue. A larger page size is

now used, and the changes appear to us to be all for the better. The Journal
is available to non-members at 2i/- per annum, post free. ,

A comprehensive ,congress on building research is 1o be held 'in London
from September 1ith to 20th, 1851, and will be the first of its kind ever
held. It is sponsored by ‘the British professional and learned societies inter-
ested in building science, by government deparimenis and industrial federa-
tions in Great Britain. Papers are being invited and anyone interested should
communicate with the Organising Secretary, Building Research Congress, 1951,
Bucknalls Lane, Garston, Watford, Herts., England.

Mr. and Mrs. R. L. Taylor, Asscclates, are now enjoying life in Durban,

~where they are ieaching at the Technical College.

A very interesling item of overseas news is that Imperial Chegmical Indus-
iries of Great Britain is negotiating for the purchase of the well-established
business of Arnold Hoffman and Co., of Providence, Rhode Island. There ~
are many implications of this step which will doubtless oceur to our readers,
nct the least being the British Government's proposal to nationalise the chemi-
cal indusiry.

. The February issue of the "Journsl and Procesdings of the Royel Aus-
trelian Chemical Institute” coniains & very fine address dslivered by Dr. T. F.
Woest, Director, Developmental Division, Drug Houses of Ausiralia, antiiled
"Some Aspecis of Research Administration.” The following exiract is well
worth reprinting:

"Some of you will recall the story of the New York City plumber who
‘wrote tc the Bureau of Standards in Washington saying that he had found
hydrochloric acid good for cleaning out clogged drains. The ‘Bureau wrote
him: "The efficacy of hydrochloric acid is mdusputable but the corroswe residue
is incompatible with metallic permanence.’

“The plumber replied that he was glad the Bureau agreed.

"The Bureau iried again with, ‘We cannot assume responsibility for the
production of texic and noxious residue with hydrochloric acid, and suggest

‘you use an alternative procedure. The plumber again ssid he was ploased
the Bureau agreed with him.

“This time the Bureau wrote fo the plumber: 'Don'i use hydrochloric acid.

N eats’ hell cut of the pipes.’

“I like this story because it is a classic example of 'pussyiooting’—to

avoid a direct stalement for fear of making an error.”
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BOOES RECEIVED

ENCYCLOPAEDIA OF CHEMICAL TECHNOLOGY. Edited by R. E. Kirk
and D. F. Othmer. Vol. 2, Anthrons to,Carbon Arc, 915 pages,” 1948. Vol. 3, -
Carbon (continued) lo Cinchophen, 955 pages, 1949. Vol. 4, Cinecle to Dex-
trose, 969 pages, 1949, Published by Interscience Encyclopasdia Inc., New
York. (Australasien agents: Angus and Rohertson, Sydney.) $20.00 per
volume.

It is two years since we reviewed the first volume of this trealise and
good progress has been made to issue a further three velumes, with Vol §
in the press. The high standard of production has been more than main-
tained, and in the main the articles are by well-known American autherities.

Most of the remarks made in our previcous review (this Journal XII, 82
(1948) ) now apply with even more point. The somewhat arbitrary arrange-
rnen.t makas the index more important and ihe publishers might well consider an
interim index lo make these volumes of more value uniil the set is complete.
Though the relative amount of space given to American and non-American
practico varies from cne article to another, it is surprising in the article on
Dairy Products io find that the only reference ic New Zealand is in connection
with the trade mark on butter and no reference to Denmark at all With some
cf the statistics the reader can only infer that the figures refer io the Uniied
Slates alone and not to the world as a whole. The work is commendably
free from errors but some oi the physical data need verilication, 'such as the
beiling point of 132° fer Cd(NQg), 4H,0.

Tt is interesting io compare this work with Thorpe's well'known dicticnary.
the tenth velume of which is shortly to be published, and a further four’
expecled to complete the sel. Cinsole tc Dextrose, Vol. 4, 969 peges, in
E.C.T. covers cnly 392 pages in volume 3 of Therpe. I includes 94 mejor
“article in Thorpe but only 57 in EC.T., and a rough calculation based on the
number of pages end the number of words per page shows that E.C.T. hes
about 70 per cenl. more reading matter in this same section than in Thorpe,
end at this rate E.C.T. will require 21 volumes instead of the ten originally
planned. (The stalement on the dusijacket of Vols. I and 2 that the work
will be completsd in ten volumes has now been deleted) The volumes of
Thorpe are £4 each, and at the current rate of exchange £7/3/- for each volume
of ECT.

There is, however, rcom for the two works, Thorpe gives more space
to theorslica} concepls and omits such purely technical topics as Industrial
Costings and Conveying, given 44 and 32 pages respeclively in EC.T. Thers
is no doubt that the industrial chemist who can persuade his directors to
cecure ithese handsome volumes for his reference library is fortunate indeed
and he should not be the only member of the staff to benefil by their acquisi-
fion. . )

INDUSTRIAL CHEMISTRY. By E. R. Riegel, University of Buffalo, 5th
Edition, 1949. 1015 pages. Reinhold Publishing Co., New York: ocur copy
from Technical Bocks, Wellington. Price in New Zealand, 70/-

This work, first published in 1928, has wcn.an important place as a one-
volume Ireatise on indusirial chemistry in all its aspects, and should be in
every chemical library. lis basic form is not grestly sitered, the same chap-
ler headings being fetsined, but a good deal of new malerial ‘has been
iniroduced and the slatistics brought up to date. It is interesting to nole, for
instance, thai, since 1940 production of caustic scda in the Uniled States by the
electrolytic process has outstripped thal by the lime-soda precess, and in 1946
exceeded it by 35 per cenl. Nevertheless the reviewer regards the grandiose
claim in the preface thal every line has been re-examined with some scepticism
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since reading lhe statemeni on page 628 thal "Sabatier and Sendsrens irans-
formed oleic acid inlo solid stearic acid some twenty years ago.” This in-
formaticn was incorrect when it appeared in the second edition (1933) as the
research. was actuelly conducted by Ssbatier and Mailhe in 1909, It is now
forty years ago rather than twenty. There are other signs that the suthor and
his collaborators have not quile caught up with the progress in the industrial
field or the basic research on the raw materials of the chemical industry.
Despite these defects, it is still a very useful work. For those un-
acquainted with. it,” there are 39 chapters dealing with the various chemical
industries iollowsd by chapters on the appliances and materials used by the
chemical engineer, and on instrumentation. Each chapter has a list of refer-
ences (meny from English publications} and there are many prablems for
students. The printing and binding are good and the price reasonable.

INDEX DES HUILES SULFONEES ET DETERGENTS MODERNES. By 1. -P.
Sisley, Directour General de l'lnstitute Technique d'Etudes et de Recherches
des - Corps Gras (LT.E.R.G.). 1948. 548 pages. Editions Teintex, 80, Rue
Richelieu, Paris. 3000 francs

The usefulness of this work by an acknowledged French authority can
be judged from the following outline of its contents:—

{1) Introdiction. (2) List oi firms manufacturing synthetic detergents. (3)
Applicalions of synthetic detergents. (4} Properties of synthetic detergents.
{5) Classilication of delergenis. This section of 120 psges gives a discussion
of the various types ol soaps, sulphonated oils and other detergents and in-
cludes details of preparation, application end examples. [(6) A listing of deter-
genls according to type, with the manufacturers’ names. (7) An index of over
3000 products listed alphabelically under their trade mames (310 pages}. The
monograph on sach detergent gives its name, manufacturer, class, reaction,
physical state, applications and the nearest substitute, Products from France,
Germany, Brilain, Japan, Austria, Hungary, Poland, US.A., Canada, Switzer.
land and Belgium are listed. The coverage seems good and the reviewer was
unable to lind any products tn current produciion overlocked. This section
would not be difficult 10 use by anyone with the poorest knowledge of
French. :

OUTLINES OF BIOCHEMISTRY. By the lale Ross Aiken Gortner. 3rd
Edition by R. A. Goriner, Jnr., and W. A. Gortner. 1849. 1078 pages. John
Wiley and Sons, New York; Chapman and Hall, London. $7.50.

This beok is almost unique in being a balanced account of. biochemistry
which is not limited to human physiological proc but discusses imparti-
ally the plant and animal kingdoms. While it is not sufficiently detailed in
certain aspects for medical students, we feel there is great value in such a
well-balanced approach which could be studied with -profit by all advanced
chemistry students. The revision by two sons of the original author is no
mere seniimental gesture, for, with the aid of a dozen collaborators they
have produced a very readable and up-to-date beok. There dre about 2500
Lterature teferences, of which more than a third are to papers published
since the lasl edition in 1939, It is surprising o find no reference o anti-
bictics, but this will- doubtless be remedied in the next edition. This book
can ba recommended to those whe. require a good one-volume treatment of
biochemisiry.

TRAITE DE CHIMIE ORGANIQUE, Published under the direction of
Victer Grignard, G. Dupenl, R. Loquin and Paul Baud. Vol. XVI, 1929. 1124
pages. 4100 fr. Vol XVII (in two parts), 1949. 1879 pages. 7000 fr. Masson
& Cie., Paris. Lo
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With the exception of Vol. VII, which is shorily to appear, this notsble
work on orgenic chemistry is now complete up to Vol. XIX. Four further
volumes are in preparaticn and should appear by the end of 1951,

Vel. XVI desls with terpenes and camphors, essential oils and perfumes,
natural and ariificial resins, sterols and bile acids, vitamins D, sex hormones,
corticosterone, cardaic glucesides and toad peisons. There are nearly 7000
references in the copious bibliographies, which in some cases go up to 1948,
and as in the other volumes there is a parlial author index. The section on
syntheiic resins is particularly full, while that on terpenes has meny references
to New Zealand work. It is natural, but a little unfortunate that the unfamiliar
Grignard nomenclature should be used, and the volumes are also out of step
with modern practice {and with most French usage} by empleying superior
figures for the number of atoms of each element in the various compounds.
The fields covered by this volume made it a particularly usetul one.

Vol. XVII desls with polycyclic aromatic hydrocarbons generally, as well
as non-aromatic condensed hexagonal ring syslems and spirans in which
carbon or some other element is the spiro alom. A notable inclusion is a
section of 34 pages ¢n the pholo-oxides of anthracene and releted compounds.
There are 11,000 references, but except in the later sections, they are almost .
entirely to work prior to 1940, so that there is a considerable time lag. The
same general features as were noted in our roview of Vol XV (in our issue
for October, 1949} are also in evidence in these veclumes. The printing and
binding are good, and the work is by authorities; there are valuasble tables of
compounds end their properties in the various sections, and the price is
reascnable. These features demend a wider public for the treatise, but the
iarge: number of errors found is a bad fesfure which the pubhshers should
sirive to correct in later volumes.

‘Other books received include: INTRODUCTION TO CHEMICAL ENGIN.
EERING THERMODYNAMICS, by I. W. Smith (McGraw-Hill, $4.00), a well-
organised and practical introduction to & subject of rapidly-growing impori-
ance; GLASS-TO-METAL SEALS, by ]. H. Pariridge, published by the Society
of Glass Technolegy, Northumberland Road, Sheflield, 1348, at 35/-, a well-
ilustrated volume of 238 pages dealing exhauslively with all phases of the
subject and written by a recognised authority; THE CHEMISTRY OF ORGANIC
MEDICINAL PRODUCTS, by Jenkins and Hartung {john Wiley, $7.50). &
completely revised third edition of a wellknown book and ELECTRON
MICROSCOPY. by R. W. G. WyckoH (Inlersciencd, $5.00), a wellillustrated
sccount of the methods and applications of the subject in a small compass.

THE CHEMICAL ELEMENTS AND THEIR COMPOUNDS, by N. V. Sidgwick
{Fellow of Lincoln College, [ormerly Professor of Chemisiry in the University
of Oxford). Volumes [ and 1L, 1703 pages, 1949. Oxford Universily Press.
Price 70/-.

A systematic ireatment of the chemical and main physical properiies
of the elemenis and thair cempounds based on the structural theories of
Pauling and Wells, " The elements are deslt with in their periodic groups,
‘the more uncommon compounds receiving ithe best treatment. Organic com-
pounds which are not normally discussed in books of inergenic chemistry of
comparable standard are tresied here, this being perhaps the most useful
feature.

The author treats crilically the subject matter chosen and gives, as far
as can be asceriained, the best available physxca] data.  The structural side
is well deall with and Jeads o a better undersianding of 1he compounds

discussed.
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The main point of criticism is .in the inadequate use of certein physicel
properties such as electrode potentiel. The author seems somstimes carsfully
fo avoid mentioning erguments which involve electrode potential in favour
-of a parlicular point, where other arguments can be used. An example of
this is in deahng with the classical work of A. Ogg on the atomicity of. the
mercurous ion, where the main arqument!, based on electrode potential of
mercury in mercurous nitrate solution, is nol even menticned.

Owing to the method of presentation, classes of compounds such as
hydrides, nitrosyls, elc., have not been treated well, collsctively, although
the individual compounds are given in delsil, The practice of. discussing
the less usual compounds has led virlually to the elimination of any mention
of the alkali hydroxides and niirates, whereas the alkali hydrocerbon deriva-
tives have been given in great detail.

I appears to the reviewer thal the authcr has been fairly successfu] in
his aim "to discuss in detail the properties of the elements and their com-
pounds in the light of modern thecries of atomic and molecular structure.”
The book is an excellent compendium of inorganic data with emphasis on
structure. Some physical properlies, including melting and heiling points,
colour, magnetic susceptibility and heats of formation have been given fully,
the references are full (complete to the middle of 1948), the boock is well
printed on strong paper and it it is complelely indexed. -

) HE.

-

NEW ASSOCIATES

The following Associstes were elected at the May meeting of the Council;

BENNETT, lan Barnes, M.Sc. After completing his B.Sc. at Victoria University
College, Mr. Bennett was employed for a short time in the Petroloum
Section of the Dominion Leboratory before joining the British Petroleum
Company of NZ. Ltd. He graduated M.Sc. this year.

CHILDS, William Edward, B.5c. Since completing his B.Sc. at Victqria Uni-
versity College in November, 1947, Mr. Childs has been with the British
Australian Lead Manufactun_ars Lid., Lower Hutt,

CHRISTENSEN, Max Theodore, M.Sc. Mr. Christensen graduated: M.Sc. with
" Ist Class Honours in Chemistry in 1948 and has since carried out iwo
years’ PostGraduate Research on an X-ray investigation of the structure

of sclid elements and compounds in the Physics Department, Canitarbury
University College, where he is now Junior Lecturer in Physical Chemistry.

GERSON, Tomas, "M.Sc. Mr. Gerson graduated in 1949, and is employed in
the Coal Research Section of the Dominion Laboratory, Wellmqton

GLADDING, Miss Alison Christina, B.Sc. Miss Gladding, who qraduated from
the Auckland’ University College in 1949, has been employed in the
Laboratory of Abels Lid. for the past eight years.

HEBDEN, William Herbert, B.Sc. Before graduating in May, 1948, Mr. Habden
was with Lever Bros. (N.Z.) Ltd. for lifteen months. He then spent nine
menths as Technical Officer to Birdseye Frozen Foods Lid., kefore being
appointed to his present position in September, 1948, as Chisf Chermst
ia Lever Bros, {N.Z.) Lid.

HIGGINS, Desmond james, B.Sc. Mr. Higgins, who graduated in 1947, has
beer with Kempthorne, Prosser & Co. Ltd., Hornby, Christchurch, almost :
continuously since 1942



118 Journal of The New Zealand Institute of Chemistry

HODDER, Ivan George, B.Sc. ' Since completing his dagree ai Auckiand in
1947, Mr. Hodder has been with N.Z. Forest Producis Lid. as Research
Assistant in connecticn with hard-beoard consiruction and more recently
with wood chemistry.

JOHNSON, Jan Henderson, B.A., B.Sc., Dip. Ed. Mr. Johnson, who graduated
BSec. in 1947, taught Sclence at Ctago Boys' High Scheol for twelve years.
befora joining the Hawera Technical High School in 1947. He is now
Senior Science Master and Head of the Depsriment of Science.

KENNERLEY, Rowland red, B.Sc. After completing his degree .at Victoria
University College,- Mr. Kennerley joined the sieff of the Dominien Labora-
tory, where he has been engaged in analytical work on ceramic materials. -

LETHAM, David Stuart, M.Sc. Mr. Letham completed his M.Sc. degree in 1948
and hes since held the position of Assistant Bicchemist at the Ruakura
Animal Research Station.

MASLEN, Hugh Stefford, B.Sc. Mr. Masien, who graduated in 1947, was for
two years a Demonstrator at Auckland Unijversity College, and for the
last eighteert months has been a Junior Lecturer.

MONEK, Robhert Joseph, B.Sc. After completing his examinations at the Univer-
sity of Olago, Mr. Monk spent eighteen months as Works Chemist ai the
Benher Potiary of McSkimming & Sons Lid., before joining the Cewihron
Institute as Research Chemist in the Biochemistry Depariment,

PATERSON, Richard Maunssll Logan, M.Sc. Mr. Palerson, who graduated in
1948, has since been a Junior Lecturer in Chemisiry at the Auckland
Hnivarsity College.

SAUNDERS, William Munro Huichison, M.Sc. Mr. Saunders, who graduated in.
1948, has been wiih the Scil Bureau, Wellingion, for the past two years
as Aasistanl Scil Chemist.

THOMPSON, Robert Leslis, M.Sc. Afier completing his siudies for M.Be. at
Canterbury University College, Mr. Thompson joined the Vacuum Oil
Company Ply. Ltd., Christchurch, where he holds the position of Sales
Chemist.

"

VAUGHAN, John, MSc. {Wales), A.RIC. Mr. Vaughan, after gradusiing
B.Sc. in 1941, joined the Ministry of Supply &s a Research Chemist in the
Armament Research Department. Following a period with the Crookes
Laboratories, he was appointed Lecturer in Chemisiry at the University
College of Swansea, where he completed his M.Sc. He is now Lecturer
in Organic Chemistry at Canterbury University College.



- SUPPLIERS 0
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MICROSCOPES, BECKS—Loendon.

" SPENCER LENS, Bincculars.

KLETT Colorimeters, -Spare .Cups and

Plungers.

Microscope Slides, 3 x 1. Ploin and

with cavities.

Microscope Cover Glasses.
EASTMAN KODAK €O. -—— Organic

Chemicals. -

" Mounting Media. .
Cuiture Loops with platinum wire. -

Dissecting Needles. Slide Labels.
An excellent assortment of Reference

Books.

Laboratory Glassware.
Scientific Apparatus.
HOPKIN & WILLIAMS Anglytical

Reagents.

We have an excellent contact with overseas suppliefs
and manufacturers: for measuring instruments and "
appliances for all laboratory work and we welcome

~enguliries.

 KEMPTHORNE, PROSSER & C0’S

NEW ZEALAND DRUG COMPANY LIMITED

+ 22-26 STAFFORD STREET, DUNEDIN.
Auckland, Wellington, Christchurch and Dunedin.
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‘ nalysm e

—||

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 guaranteesthem, For laboratories
undertakmg important and responsible work the standard analytical materials arc

‘ANALAR’ REAGENTS

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

THE BRITISH DRUG HOUSES LTD.

POOLE ©&.0.H. LABORATORY CHEMICALS GROUP ENGLAND



'I'EEPOI. for slmpllﬂed
and |mproved processmg'

TEEPOL .

neucral liquid wetting

agent and detergent,

" TEXTILES: _scoufi'ng.‘carbonising. an:i-r;hrinking.

bleaching. dyeing, finishing.

LEATHER AND FUR TRADES: soaking.

. séouring, pickling, stripping, wetting-back, fat-

liquoring, dyeing:

LAUNDRIES: washing a.ll classifications, especialily
wool!ens. silks, rayons, coloured, goods, and all

heavnly soiled articles,

WORKS MAINTENANCE : cleaning all types
of plant and equipment in the factory. canteens,

workshops.

PAINT MANUFACTURE : stabilizing emulsion-
based paints ; wetting and dispersing pigments.

PAPER MAKING : boiling and pulping straw,
esparto, rags ; bleaching, dyeing, sizing 5 cleanin'g

wires, felts,

ENGINEERING : de-greasing. acid pickling and

electro-plating.-

Write for Technical Information regarding the detailed
applications of “ TEEPOL " (Registered Trade Mark).

THE SHELL COMPANY OF_NEW ZEALAND I.IIMITED
(INCORPORATED IN ENGLAND)
. Auckland Wellington Christchurch Dunedin
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~ METER

pH measurement is now, easier than ever. This new-style pH Meter
is the handiesi yet designed for routine tesiing. It is truly portable—
weighs only 8 lbs.—and is directteading over the range 1-11 pH, It
discriminates to O.05 pH and can be used anywhere at & moment's
notice. It is battery-operated and self-contained. The electrode system
is ingeniously protecled and stowed, the cerying handle adjustable
to give support at a convenient angle. Priced io suit the smaller firm
and permit the larger to employ whole batieries of them as “'inspsction
jools."” - -

N

pH Measurement—NEW STYLE

Made by
MARCONI INSTRUMENTS LTD. ENGLAND.

Sote Distributors in New Zealand:

AMALGAMATED WIRELESS A/SIA LTD, °

BOX 830, G.P.0.. WELLINGTON.




This series of prepored reagents contgins the more impartant selutions
together with special B.D.H. reagents used in conjunction with the
Lovibond Comparator to enable tedious analytical procedures to be
carried out quickly, and conveniently, B L . .

As New 'Zealand agents: for-the Laboratory ‘Group of Messrs.
British Drug Houses Ltd., we con oﬂer ex stock o compre-
hensive range of their products covering all lines Gf chemicals
and testing apparatus.. . . A

We can also offer for immediate delivery odequute supplies
of all everyday ! requirements os nceded. in almost every
laboratory.

Your enquiries will ot all times receive our careful attention
and you are cordially invited to visit our showrooms at cither
of the oddresses listed befow:

~THE NATIONAL DAIRY ASSOCIATION -
-OF ‘NEW- ZEALAND LTD,"

THORNDON QUAY, ~ FANSHAWE STREET,
WELLINGTON ~~ " AUCKLAND, = 77~




TOWERS

- Modern Laboratory Equipm.ent

Model 95
An air-damped balarice
with optically projected
scae 100=0- 100 mg. in
I mg. divlsions.
Synthetic sapphire
planes

200 grafms fapacity
A VERY RELIABLE

QUICK WEIGHING
BALANCE

Our catalogue No. 49 gives full detdils of ouir
. baldnces and many other interesting labora-
tory instruments.  Copies dvaildble from our
sole representative in New Zealand
Mr. EDWIN A. PIPER
2 Dingle Road - St. Heliers Bay - Auckland, E.|

J. W. Towers & Co. Ltd.

WIDNES ~  ENGLAND

-




SYNTHETIC
"RESIN
ADHESIVES

We can supply ex stock., BAerolite Urea
Formaldehyde Resins, Gapilling type
and veneering type.

MELAMINE RESINS
RESORCINOL RESINS

REDUX METAL BONDING RESINS

Write for particulars io:

MORGOM GREEN & EDWARDS
LIMITED

14-18 Victoria Street, Onehunga.
AUCELAND, S.E.S5 : : Phone 54-654




‘Paludrine’ for Malaria

‘Paludrine’ was the outcome of a programme of research for a
more efficient drug than quinine or Its synthetic substitutes,
mepacrine and pamaquin. This was urgently begun in L.C1, lab-
orataries in Manchester in 1942, when the Japanese conquest of the
quinine-producing East Indies jeopardised the health of Allied
armies in the Tropics. The biologist of the team, Or. D. G. Davey,
faid the foundations of success by evolving a swift and positive
method of testing compounds for antimalarial activity. Then a
group of chemists, headed by Dr. F. L. Rose and the late Dr. F. H,
5. Curd, began the chemical part of the investigation, striking out
along lines hitherto unexplored In malaria research. Many new
compounds were evolved, and tested and rejected, but before the
end of 1944 one of altogether exceptional power had been
devefoped. This is now sold by |.C. (Pharmaceuticals) Led. under
the trade mark ‘Paludrine’.

The achievemant of the British chemical industry in respect of
‘Paludrine’ is threefold, It was accomplished in respose to a
particular need, it was completed against time, and the result is
the safest and most effective drug ever produced for the prophy-
faxis, suppression and treatment of the disease.




