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NITRATE POLLUTION OF GROUNDWATER IN THE
WAIKATO REGION

by H. L. Baber and 4. T. Wilson
School of Science, University of Waikato, Hamilton

Probably the most topical and controversial
subject being discussed in New Zealand today
is the pollution -of natural resources. Much
has been said of the pollution of rivers and
lakes by industrial, domestic and farm wastes
although the sources and modes of travel of
the pollutants are often overlooked. For
example: it is often suggested that fertilizer
phosphate is responsible for the eutrophica-
tion of lakes, but the implication that this
phosphate is moving through highly fixing
soil is difficult to reconcile with existing
theories of soil chemistry.

It has been claimed that the prime source
of nitrogen in our economy, namely clover,
fixes 300 to 300 Ib nitrogen per acre per
vear. {1 A steady state calculation based on
the net average rainfall for the Waikato
Region of 65cm(?) and assuming negligible
denitrification, would imply that water drain-
ing down the soil profile would have a con-
centration of 51 to 86mg NO.,-N/I1. Such a
situation might be expected to produce
groundwater considerably in excess of the
10mg NO,-N/1 as recommended by the
World Health Organisation for drin}(jng
water, (4

For these reasons it was decided to investi-
gate the levels of nitrate in bore waters in
the Waikato area to see (a) if the levels of
nitrate in groundwater exceeded those recom-
mended by the World Health Organisation
and (b) whether it was the nitrate, rather
than phosphate, in underground streams that
was flowing into surface waterways and lakes
causing cutrophication and weed growth,

Experimental: Samples were collected at
random from farm bores in plastic bottles
that had been impregnated with a small
amount of iodine to inhibit-bacterial growth ()
and while awaiting analysis were stored in

2.

the cold at a temperature of about two
degrees centigrade. Where possible, samples
taken from bores used, in part at least, for
domestic purposes and analysis was com-
pleted within thirty-six hours of collection.

Initially  the phenol-disulphonic  acid
method for the analysis of nitrate as outlined
in “Standard Method for the Examination of
Water and Wastewater”(8) was adopted. This
was quite satisfactory but proved rather time
consuming so a change was made to using
the Ultraviolet Spectrophotometric Method
outlined in the same publication. This method
involved the measurement of the optical den-
sity of the sample at 220nm in a Hilgar
Uvispek Spectrophotometer. As any organic
matter present may also absorb at 220nm
and nitrate does not absorb at 275nm, a
second measurement is made at 275nm for
the purpose of correcting the nitrate value.
In fact, it was found that in most samples
the amount of organic material was very
small, and also as dilution was necessary for
any sample greater than 10mg NO,-N/1 no
serious interference from organic matter was
encountered in the analysis.

Results: The results of analysis of nitrate
levels in bore water are summarised as fol-'
lows:

From 87 different bores—

5% i.e. 68% were less than 10mg NO,-N/1

28 r.e. 32% were greater than [0mg NO,-N/ |

20 i.e. 2390 were greater than 15mg NO,-N/|.
Of 75 of the above 87 bore water samples

that are used for domestic purposes (sce

Fig. 1)— :

48 i.e. 649, were less than 10mg NO,-N/I

27 i.e. 36% were greater than 10mg NO,-N/1|

19 t.e. 25% were greater than 15mg NO,-N/1.
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Nine town and two factory supplies were
tested and the results are as follows in

mgNO,-N/1—

Hamilton 0.2, 0.2 Putaruru 2.3, 2.3
Te Aroha 0.9, 0.2 Tokoroa 2.0, 2.0
Matamata 0.7 Ngaruawahia '
Morrinsville 0.6 1.0, 1.1
Cambridge 1.1 Matangi 0.9, 1.2

Tirau 1.3, 1.3 Horotiu 0.5

13 of the borewater sites were revisited and
the results in all cases were substantially the
same as the first result obtained.

In an independent survey of surface water
in the Waikato area, Chapman and Green(
found the highest level to be 0.38mg NO;-N/1
with an average value of 0.10mg NO,-N/1.

Discussion: The implications of these
findings are discussed under five hcadings—

(a) Effect on humans.

{b) Effect on animals.

(¢) Implications on the total amount of
nitrogen fixed by clover in current agri-
cultural practice.

(d) Implications on current theories of cutro-
phication of rivers and lakes.

(e) Possible use of nitratc analyses of under-
ground water in hydrology.

(a) Effect on humans

The World Health Organisation has sug-
gested the maximum nitrate level for drink-
ing should be 10mg NO,-N/1 (ie. 10 ppm
NO,-N/1).¢) An excess of nitrate in the diet
of a human has long been recognised as able
to produce the disorder methacmoglobin-
aemia, which is an excess of methaemioglobin
in the blood, the usual adult level being
about 1.79%.¢%8) The result of oxidation of the
ferrous iron of haemoglobin to the ferric state
is methaemoglobin, being dark brown in
colour to contrast to the purple of haemoglo-
bin and dark red of oxyhaemoglobin. Meth-
aemoglobin is unable to transport oxygen and
a high concentration in the blood will cause
cyanosis (blue skin and membranes) and
dyspriea (laboured breathing).t®

There are three main causes of methaemo-
globinaemia, .10

(1) Hereditary Methaemoglobinaemia:
caused by the replacement of amino
acids at different sites in the 8 chain of
haemoglobin. These changes occur near
the heme iron and results in it being
more readily oxidised to methaemoglo-
bin.

(2) Familial Methaemoglobinaemia: caused
by the deficiency of a DPNH-methae-
moglobin reductase in the erythrocytes of
an afflicted individual and thus methae-

moglobin tends to accumulate in the
blood.

(3) Toxic Methaemoglobinaemia: due to the
intake of oxidising agents such as chlor-
ates, nitrates, nitrites, ferricyanides, qui-
nones, peroxides, etc., and also after
administration of drugs such as aceta-
nilide, salicylates, phenacetin and sul-
phonamides, etc.

Nitrates present in well water have been
found to cause methaemoglobinaemia in in-
fants up to the age of 12 months (10111213,
14.15.16) Tt has been found that levels as low as
15mg NO,-N/1U7) have been respensible for
causing methaemeglobinaemia.

in Germany a study{'®) of 745 cases of
infant methaemoglobinaemia due to nitrate
in well waters was conducted over the period
1956 to 1964, 97.3% of the cases were associ-
ated with water from private wells and in
83.8% the nitrate levels exceeded 22.5mg
NQO,-N/1. Of the infants affected 97.7%
were less than 3 months old, 33% had diar-
rhoea and 8.6% died. In the cases where
methaemoglobinaemia occurred, one fifth of
the infants were fed powdered milk and the
remaining four-fifths were fed diluted cow’s
milk or diets for diarrhoea. Healthy infants
aged, one, two or three months had different
concentrations of methaemoglobin in  the
blood due to the drinking water, but infants
older than 3 months had levels of methaemo-
globin that were low and independent of the
nitrate content of the water,

Some of the reasons put forward to explain
the greater susceptibility to nitrate of infants
include:
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(1) Foetal blood is more easily oxidised
to methaemoglobin  than is adult
blood,{14.19)

(2) Often diarrohea accompanies methae-
‘moglobinaemia and this is thought to be
due to an invasion of the upper parts of
the intestine by various bacilli usually
found in the lower regions of the bowel.
E. aerogenes, C. freundii and E. Coli, the
bacilli in question, all possess the ability
to reduce nitrate to nitrite.(20)

(3) Burden®V considers that the high fluid
intake in proportion to body weight is a
significant factor.

(4) In one study methaemoglobinaemia
occurred only in infants who had a low
free acid content in the gastric juice
(ie. > pH4).0%

(3) Difference in the capacity of the oxida-
tion reduction systems in different indi-
viduals.(22)

However, most researchers in this feld
agree that nitrite rather than nitrate is re-
sponsible for causing methaemoglobinaemia.
Thus some mechanism is responsible for the
conversion of nitrate (o nitrite but this is not
at all well understood.(1®)

In conclusion to this section it can be ap-
preciated that infants being fed on a dried
milk preparation reconstituted with water
containing a high nitrate level are being

exposed to the danger of developing high .

tevels of methaemoglobin in their blood. A
case has also been reported of an infant
developing this condition while being breast
fed by its mother who was drinking water
with a high NO,- content.(3) To minimise
the effects of nitrate in drinking water the
World Health Organisation has recommend-
ed that nitrate levels do not exceed 10mg
NO,-N/1.

(b) Effect on animals

Little has been reported in the literature
concerning the effect of high levels of nitrate
in water on animals.?!) However, much has
been written on the effects of nitrate/nitrite
in feed to cattle, sheep and pigs. Indeed,
many cases of methaemoglobinaemia are re-
corded in the Waikato Region towards the
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end of summer though, at present, these are

associated with high levels of nitrate found

in the herbage used for feed. (2"

High nitrate levels in feed have also been
associated with a decrease in thyroid func-
tion,i?9) vitamin A and E deficiencies, 2
and also with abortions due to foetal anoxia
from methaemoglobin formation.(27.28)

Dodd and Coup® found that 16.6g
NO;-N fed as turnip tops proved fatal in
9 hours to a 350kg cow as was 22.2g NO3-N
fed as Redroot, whereas 5.0g¢ NO,-N as Red-
root was not. A cow drinks, on average, 45
litres of water per day. If the water has 50mg
NO;-N/1 this would result in the intake of
2.3g NO,-N/1 per day. Therefore it is clear
that high levels of nitrate in water could be a
significant factor in the formation of methae-
moglobin in cattle. Also it appears that
animals are more susceptible to methaemo-
globin formation by nitrate when they are
being fed on a low quality diet.(30) :

Thus at the end of summer, often the
quality of the pasture is down and the con-
centration of nitrate is high in both plants
and water, and perhaps also the cow has
been 5 months in caif, the risks of methaemo-
globinaemia and other nitrate associated dis-
orders would be the greatest.

(¢} Implications on the total amount of
nitrogen fixed by clover in current agri-
cultural practice.

Estimates of the amount of nitrogen fixed
by clover in our clover/grass agriculture are
obtained by determining how much fertilizer
nitrogen must be added to a pure grass sward
to produce the same dry matter production.
The implications of these experiments are
that clover under New Zealand conditions
can fix very large quaitities of atmospheric
nitrogen, 300-500 Ibs nitrogen/acre/year. (1)
European agriculturalists often doubt these
figures. The results in this paper provide an
independent calculation of the amount of
atmospheric nitrogen fixed by clover. Assum-
ing steady state conditions, negligible denitri-
fication, knowing the net rainfall(?%) and the
nitrate concentration of the groundwater it
is possible to estimate the amount of nitrogen
fixed/acre fyear.
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By averaging all the concentrations above
15mg NO,-N/1 (refer Section (e}) the aver-
age groundwater concentration is found to be
26.4mg NO,-N/1. Thus it can be calculated
that clover is fixing, on average, about 150 lbs
of nitrogen/acre/year. A concentration of
58mg NO,-N/1 in groundwater indicates that
in some areas as much as 340 Ibs nitrogen/
acre/year is being fixed by clover, which con-
firms that under New Zealand conditions
clover can fix very large amounts of atmo-
spheric nitrogen.

As will be discussed later (in section (e})
the concentration may vary throughout the
vear and it would be necessary to obtain the
results for a vear to work out how much
nitrogen is being fixed.

(d) Effect on curreni theories of eutrophica-
tion of rivers and lakes.

As mentioned earlier, for some time now
the controversy over nitrates versus phos-
phates as the chief cause of eutrophication in
rivers and lakes has continued with doubtlul
evidence on both sides. The results of this
paper would support nitrate as the main fac-
tor, for the following reasons:

{1} Nitrates, but not phosphates, can travel
through the highly fixing volcanic ash
soils of the Waikato region.

(2) A source of nitrate from underground
water supplies is shown to exist which
must ultimately drain into rivers and
lakes.

(3) The nitrate concentration in the surface
waters of the Waikato is much lower
than the ground waters from which they
are derived. The difference appears to
be due to the removal of nitrates by the
flourishing aquatic plant life found in the
rivers and lakes,

(e¢) Possible use of nitrate analysis of under-
ground water i hydrology.

From the nitrate concentration found in
groundwater supplies it is proposed that the
supplies can be classified into two categories:

(1) Nitrate concentrations between (0 to 10
or 15mg NO,-N/1). These could be free
draining aquifers in which the water is
being continually changed. The very low
levels (i.e. 0 to Img NO.-N/1) are pro-
bably attributable to a surface water
supply where the nitrate concentiation
has been considerably lowered by either
aquatic plant growth and/or dilution.
The higher levels of nitrate would de-
pend on the position of the balance
between the amount of nitrate being
leeched into the aquifer and the rate at
which the water in the aquifer is
changed.

(2) Nitrate concentration greater than 10 to
15mg NO,-N/1. These would be isolated,
perched, aquifers at lesser depth, charged
by water draining from highly produc-
tive farmland. Under these conditions
the nitrate concentration would be ex-
pected to increase especially during
periods of low rainfall.

Conclusion: The results presented in this
paper suggest that some groundwater sup-
plies in the Waikato are now badly polluted
by nitrate. The nitrate most probably origi-
nates from the highly productive clover/grass
system of agriculture used in this region,
where the clover can fix many hundreds of
pounds of nitrogen per acre per year.(!

Polluted groundwaters are currently being
used for domestic purposes in the Waikato
and this is clearly undesirable. The problem
might be readily overcome by sinking deeper
bores or obta’ning alternative supplies {iec.
river or rainwater). A much more serious pro-
blem is the eutrophication of the lakes and
rivers in the region which results when this
groundwater finds its way into these bodies
of water. This problem could only be over-
come by some change in agricultural prac-
tice, such as zero grazing where the animal
excretions could be sprayed on the land. This
would distribute the animal excretions more
uniformly, where the nitrogen might be more
readilv held in the herbage-animal cyele.
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Fig. 1. Nitrate-N content of bores used for domestic purposes.
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OIL POLLUTION AND OFFSHORE FIELD DEVELOPMENT!
by A. M. Cundell, Ph.D.

The development of offshore oil fields is
accompanied by the possibility of oil pollution
of the marine environment. There are some
thirty nations with offshore oil and gas pro-
duction with aggregate reserves of approxi-
mately 85,000 million barrels or 20 per cent
of the world’s total petroleum reserves. The
U.S. Department of the Interior has estima-
ted that by 1980 about 30 per cent of the
ot and 40 per cent of the gas requirements
of the United States will come [rom Ameri-
can offshore fields (1),

The most.notorious example of oil spillage
in an offshore field was the blowout at Union
Oil Well Platform A, three miles offshore
from Santa Barbara (2) on January 28, 1969.
The inability of the oil company to control
and contain the flow of crude oil led to an
accumulation of oil at sea which was driven
ashore during a westerly storm on the night
of February 4. Oil pollution was most obvi-
ous as deposition in the intertidal zone on
mainland beaches and as oil-soaked sea bird
populations. However, longer term damage
was difficult to assess because the beaching
of oil occurred during the unusually high
freshwater runofl’ due to the rain storm, Also
imperfect knowledge of the prespill ecologi-
cal conditions such as the species diversity,
number of each species and seasonal fluctua-
tions meant lack of comparative data for
the assessment of damage. It was suggested
that the marine environment within the Santa
Barbara channel could be less susceptible to
oil pollution because of its long history of
exposure to natural oil seepage.

Natural gas production from the Maui field
in the Taranaki Bight could begin by the
mid 1970°s, Maui 3, the Shell BP Todd Qil

! Contribution No. 1445 of the Rhode Island Agri-
cultural Expertment Station.

Services strike yielded 42-43mm cfd of nat-
ural gas and 2500 bpd of condensate. At the
cost of an estimated $170 million for the
construction of a production platform and
pipeline the site could. be developed as one
of the fifteen largest gas fields in the world

(3).

Many observations on American conditions
are pertinent to the proposed New Zealand
offshore field. The discovery of natural gas
and condensate last year in the Tetco Sable
Island E-48 wildcat well (Mobil Oil Canada
Litd.} 100 miles southeast of Cape Canso,
Nova Scotia, was the first announced strike
on the Atlantic Seaboard (4). Controversy
surrounds the proposed development of off-
shore fields within the Northeastern coastal
region. Little is known about the environ-
mental effects of oil pollution within' waters
originating from the cold Labrador current.
Divided jurisdiction between International,
National and State authorities for the regu-
lation of the development of the natural re-
sources of the continental shelf also compli-
cates the issue, but the lack of alternative
natural gas supplies should encourage the
rapid development of this Canadian offshore
field and exploration within the Gulf of
Maine.

Oil is dispersed in marine environments by
evaporation, especially of the low molecular
weight [ractions with boiling points below
150°C, emulsification by wave action and the
sinking of the remaining denser residual frac-
tion (3). Crude oil is made more miscible in
seawater than refined oil as it contains natural
surface active agents. As these surface active
agents are oil soluble they encourage the for-
mation of a thick water-in-oil emulsion com-
monly termed “chocolate mousse”, Cold sea-
water tends to congeal oil and as the soluble
fractions are leached out, its density increases
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to the point where it sinks. Lumps of crude
oil residue termed “coquina oil’” which have
heen at sea for a number of weeks and fresher
sticky oil can be observed polluting ocean
beaches in many parts of the world.

In an oil pollution survey of the United
States Atlantic Coast (6) it was found that
onshore winds and currents tended to bring
oil ashore presumably from leaking hulls and
bilge and ballast tank cleaning operations on
the high seas. Oil adheres to coral, lime-
stone and boulder beaches; whenever
sand is polluted it is often covered over with-
in the space of two tides and the sand be-
comes permeated with oil,

The coastal areas of Buzzards Bay, Mas-
sachusetts, were contaminated by a spill of
some 300,000 gallons of No. 2 fuel oil on
September 16, 1969. Analyses by Dr. Max
Blumer ({7) of Woods Hole Oceanographic
Institution suggest that pollutant hydrocar-
bons are incorporated into marine organisms
and may be bio-concentrated in a manner
similar to organo-chlorine pesticides. The im-
plication of these findings are largely un-
known.

Oil is destroyed by auto-oxidation and bio-
degradation. Under favourable conditions
bacterial oxidation occurs at a rate ten times
that of physical oxidation (8). Qil-decom-
posing marine micro-organisms have been
demonstrated in water and mud samples col-
lected in harbours, bays and estuaries in
areas of known pollution. Most isolation pro-
cedures involve incubation of enrichment cul-
tures with crude oil as a substrate above
25°C; thus the isolates are mesophilic micro-
organisms. In a recent review of the micro-
bial degradation of crude oil and petroleum
products, Professor Claude E. ZoBell (9) of
Scripps Institute of Oceanography stated that
it was not known whether psychrophilic
marine bacteria contribute to the decomposi-
tion of oil. ZoBell emphasized that no data
was available on the rate of oil oxidation in
marine environments within —2° to 14°C.
However, preliminary investigations in the
Department of Plant Pathology-Entomology,
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URI, has led to the isolation of psychrophilic
marine bacteria which can degrade fuel oil
at 8°C. . :

What are the dangers in the development
of offshore fields on the New Zealand’s con-
tinental shelf? The value of imports of min-
eral fuels, lubricants and other petroleum .
products into New Zealand for the year end-
ed June 1970 was NZ$59 million. The secur-
ity of supply and price especially since the

. recent increased OPEC prices makes local

oil production more attractive. However, the
consequences of developing new resources are
generaily unknown. Without the knowledge of
the environmental impact of offshore produc-
tion in the Taranaki Bight it is impossible to
incorporate the possible cost of damage to the
environment within the cost-benefits analysis
of the industry. Furthermore, the ecology of
the marine habitat and an estimate of the
value of natural resources such as the fish-
ing grounds and recreational beaches within
the area must be known if criteria for as-
sessing the liability over and above the cost
of clean-up procedures are to be established
in the event of an oil spill.

Prevailing onshore winds and the north-
ward convergence of the West Wind Drift
and the Eastern Australian Currents (10)
will mean that any oil spilled may be de-
posited on the Taranaki ‘and Cook Strait
beaches. Maui condensate, which is of low
specific gravity with a paraffinic base and a
predominance of low boiling point fractions
(11) would he more readily dispersed than
high residue crude oils containing asphaltenes
or paraffin waxes, However, its aromatic con-
tent (25-30 per cent by weight) may be toxic
to marine organisms, especially since the ah-
sence of a prior history of chronic oil pollu-
tion will mean the habitat will have a low
tolerance to petroleum. The surface tempera-
tures on the New Zealand continental shelf
ranges from 20°C in the north to 13°C in
the south during the summer with about a
4°C seasonal fluctuation (12) and hence the
destruction of oil would be moderately slow.
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Provided strict adherence to sale operating
practices is observed, offshore operations
should not be extra-hazardous if conducted
with proper precautions such as adequate
casing of the well, use of drilling fluid-moni-
toring devices, emergency stockpiles of drilling
mud to seat the well if a Dblowout occurs,
mandatory mspection and weekly blowout
practice and the provision of a disaster con-
tingency plan (13). In producing wells, the
installation of subsurface safety devices to-
gether with their regular inspection and
checks that they will close the wells in, will
further reduce the risk of a blowout. The best
possible clean-up techniques in the event of
a blowout are the containment of the spill
with a boom [ollowed by the application of a
sorbent such as chalk or straw which absorbs
the oil and either sinks to the bottom or is
removed by a mechanical clean-up device

(14).

Unfortunately, hcoms are not practicable in
open waters when conditions are adverse and
the use of chemical detergents would be nec-
essary to disperse the spill long before it ap-
proaches the shore. Experience gained during
the “Torrey Canyon” disaster (15) showed
that detergents are often toxic to marine or-
ganisms and can cause more ecological dam-
age than the original oil spill. Water based
ionic detergents are superior to solvent based
non-ionic detergents as they promote the for-
mation of oil-in-water emulsions which dis-
perse the oil and may even encourage bac-
terial degradation.

The enactment of the National Environ-
mental Policy Act of 1969 in the United
States made it mandatory [or commercial
companics developing new resources or pro-

ducts to file an environmental impact state-
ment. Other important legislation applicable
to oil pollution is the Water Quality Im-
provement Act of 1970 which imposes certain
obligations on the owners and operators of
offshore Tacilities in that they must notify
Federal authorities of the discharge of any oil,
are subject to a civil penalty of up. to $10,000
for each known discharge and, even more im-
portant- they must reimburse the U.S. Gov-
ernment for costs of removing oil from the
waters and shoreline unless the spillage was
caused solely by acts of God, war or third
parties. Liability is unlimited in cases of will-
ful misconduct. Under the Act, a Federal
permit is required to conduct any activity
which may result in discharges of oil into
navigatable waters, a National Contingency
Plan was to be prepared and Federal con-
tracts and grants authorized for rescarch into
water quality control.

To sum up, petroleum serves an ever in-
creasing proportion of New Zealand’s source
of energy requirements. The development of
oflshore oil fields will not only conserve over-
seas exchange but will enceurage the develop-
ment of new indusiries. However, overseas
experience and internal expertise must be ap-
plied to the comprehensive evaluation of the
environmental impact of offshore oit produc-
tion within New Zealand waters. To this end,
research programmes on aspects of oil pollu-
tion specifically rclated to local conditions
should be initiated. The possibilities of oil
spillage resulting from a blowout or handling
mishap cannot be discounted and the regula-
tions and technology to cope with such catas-
trophic events must be in existence when off-
shore production begins,
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METRIC CONVERSION TABLES

N.Z.5. 6502 Metrication factors and tables for
conversion to 8.1, Units has heen published by
the Standards Associaticn of New Zealand. The
standard will supersede N.Z.S. 488.

It has been -prepared as a companion volume
to NZ.8. 6501P The International System (S.1.)
Units and their application to provide conversion
factors fam the various units of measurement in
current use to units of the S.1. 1t is based primarily
on the information given in B.S. 350 Conversion
factors and tables, but has bren re-arranged to
reduce the length as far as possible while pre-
serving optimum usefulness, -

Conversions to S.I. units only are included on
the basis that the reverse tables arc of less useful-
ness. Copies of N.ZS, 6502 are available {rom
the S.A.N.Z. Sales Section at $4.50 each {$4.80
by post). e

N.Z.§. 6503P Metric units for specialized fields.

Section 1 Introduction and Section 823 Publica-
tions of N.Z.S. 6503P Metric units for specialized
fields will be published shortly at 30¢ each (50c by
post).

N.ZS. 6503P consists of a number of sections
to which additional sections will be addecd as
demands arise. Fach of thesc will provide an
authoritative version of units to be used in that
particular field, and will be usefui for arganiza-
tions running courses on the metric system.

Section 1 Introduction is a very short surnmary
of the more frequently used units listed in N.Z.S.
6301P and of the rules for their use. A list of
common conversion factors is included,

The various sections of N.Z.S. 6503P will be
available separately, with standard perforations to
fit a loose leaf binder. Special reductions in price
may be given for orders of reasonable quantities
of any section.

Section 82 Publications has been preparcd for
writers, typists, teleprinter operators, editors, and
printers who are concerned in producing material
and with its reproduction in the printed form.

Further sections will be developed by the
Physical Measurement Sectional Commitice of the
Standards Association.

Copies of these standards are available from
the Sales Section, Standards Association of New
Zealand, 6th Floor, World Trade Center, 15.23
Sturdee Street, Wellington 1 (Private Bag, Weli-
lington},
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OBITUARI ES

JAMES ERIC ALLAN
M.Sc., F.N.Z.LC.

FIRST VICE PRESIDENT, N.Z.I.C.

In the untimely death of Eric Allan,
New Zealand has lost one of its most valu-
able scientists. Although he worked in an
apparently restricted field his achievements
in this field were outstanding and the results
are a major contribution to analytical
chemistry.

Eric Allan graduated B.Sc. from Otago
University in 1939 and joined the Dairy
Division, Department of Agriculture in 1940.
After about 3% years with a Radar/Tech-
nical Unit of the N.Z. Army he returned to
the Dairy Laboratory, Wallaceville, A re-
habilitation bursary enabled him to complete
his M.Sc. at Victoria University, In 1930 he
transferred to the Extension Division of the
Department of Agriculture to set up and
control a spectrochemical laboratory at
Rukuhia Soil Research Station, Hamilton

and spent a few months at the Dominion
Laboratory, Wellington to gain experience
in spectrography.

The pioneering aspects. of his new task
gave him a goal toward which all'his facul-
ties from then on were directed. Before long
plant and soil solutions were being analysed
for major constitutents by the Lundegardh
technique, an operation later automated. As
a side line a double beam flame photometer
was built for soil analysis for calcium and
potassium and a triple beam instrument (in-
cluding sodium) for plant analysis. Spark
emission methods for trace elements were
actively investigated and used.

In 1955 Dr A. Walsh published his paper
describing a- hollow cathode lamp and its
probable value as a method of analysis by
atomic absorption.. Eric Allan was immedi-
ately interested as analysis for magnesium
was unsatisfactory by other methods -but
likely to be particularly amenable to atomic
absorption. No instrument was available so
he combined his own knowledge of spectro-
scopy and flame photometry to devise a
workable modification of the spectrograph.
He designed and built the stabilised power
supply fequired and then proceeded to pur-
sue fundamental research into the problems
of this new technique. The scope of his
papers which followed covered a wide field
of hoth theoretical and practical aspects, and
it was largely due to them that atomic ab-
sorption became established as an acceptable
analytical tool and that commercial instru-
ments were developed and became available
throughout the world. The only person who
knows the full worth of Eric Allan’s contri-
bution to atomic absorption is Dr Alan
Walsh, F.R.S. who developed the hollow
cathode lamp and who became a close
friend and colleague.

In all this work Eric Allan relied only on
the literature and his own abilities., He read
widely and critically and his remarkable
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memory was a ready reference to any rele-
vant paper. He thought deeply into his sub-
ject and designed and carried out critical
experiments to establish the fundamentals of
the new techmique,

As well as continuing with basic research
Eric Allan was always aware of the practical
application of the technique. As a chemist
he devised the methods necessary to prepare
solutions suitable for faming and new
methods of concentration of trace elements
to-achieve maximum sensitivity.

Despite his position as a world autherity
on most atomic dhbsorption techniques he
remained modest and unassuming but bore a
personal and professional dignity. Well liked
by all, he was particularly admired by the
small staff with whom he worked.

Eric Allan was an Associate and later a
Fellow of the Institute for many years. He
regularly attended local meetings and served
as local Secretary, Chairman and Conference
Secretary.

He died in Hamilton on 5th Qctober, 1972
after a short illness, at the age of 53. He was
survived briefly by his wife Helen who died
on 10th October, 1972, They are survived
by five children and four grandchildren.

The death of J. E. Allan is obviously a
great loss to his friends and colleagues in
New Zealand. I write to say that his many
Australian friends feel an equal sense of
bereavement. Eric Allan had come to occupy
a unique place in the Austrabian spectroscopy
fraternity. His outstanding contributions to
atomic absorption spectroscopy had earned
him the highest of reputations and we al-
ways made great efforts to entice him to each
biennial Australian Spectroscopy Conference.
His papers and his lectures were ample
evidence of his quality but his influence on
the subject extenided far beyond his publica-
tions. He had an unerring instinct for picking
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the area in which a contribution could be
made and in private discussions with us he
had a profound influence on the direction
of Australian research work. His ability to
be completely objective about alt aspects of
the subject was exceptional and we soon
came to realize that all his experimental
facts were beyond questién. Equally impres-
sive was_ his "burning desire to exploit any
advance in the technique for the benefit of
soil research in New Zealand, His dedication
was complete,

I believe the development of atomic ah-
sorption spectroscopy has depended largely
on the close and wonderfully informal col-
laboration of Australian and New Zealand
scientists. That this union was so fruitful
and so thoroughly enjoyable to all concerned
was largely due to Eric Allan’s outstanding
abilities and admirable personal qualities.
He was held in the highest esteem by all of
us who had the good lortunate to collaborate
with him. In a real serise we feel we have
lost a colleague who is quite irreplaceable.
I have lost a dear personal friend.

A, WaLsH,

Division of Chemical Physics,
C.SIR.O., P.O. Box 160,
Clayton, Victoria, 3168, Austraha.

GEORGE STEVENSON HOLMES

Mr Holmes, who had been an Associate
of the Institute since 1944, died on 7th
Septernber, 1972 after a brief iilness aged 51.
He was an Canterburv graduate and at one
time served on the Canterbury Branch Com-
mittee and as Branch Editor.
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After completing an M.Sc. in Chenustry
Mr Holmes spent some time in Australia in
connection with the establishment of Dun-
lop’s general rubber goods factory in Christ-
church, where he served for a number of
years as Chiel Chemist.

In 1949 he joined the Fleicher Group as a
chemist and later held several management
positions in Christchurch and Auckland. It
was during this time that his interest in the
scientific aspects ol management was de-
veloped and led to a period in private
practice as a consultant.

Mr Holmes was in charge of Work Study
for Winstone Limited for a time before
joining the University of Auckland five
vears ago.

Mr Holmes was Senior Lecturer in Mech-
anical Engineering at the Urniversity and
leader of the group teaching Industrial Ad-
ministration and Industrial Engineering in
the B.E. programme. He was also Course
Organiser for the inter-faculty Diploma of
Business and Industrial Administration. He
was an Associate Fellow of the N.Z. Inst-
tute of Management and President of the
Auckland Work Study Society on two occa-
sions,

Throughout his career George Holmes
established a reputation as a thorough and
dedicated employee. His quick wit, which
enlivened many a discussion, tended to dis-
guise his essentially human concern for his
fellows. This often prompted him to make
considerable sacrifices for worthy causes,
colleagues or friends. No one ever turned in
vain to him for help and many will miss
his cheerful friendship and wise counsel.

Mr Holmes leaves a wife, son and two
daughters.

%

LESLIE WILKINSON
M.Sc., FN.Z.1C.

Leslie Wilkinson, Government Analyst,
Christchurch, died on 18 September after
suffering ill-health for several years,

He was educated at Christchurch Boys
High School, and in 1936 graduated M.Sc.
with honours in chemistry at the University
of Canterbury. After a year at the Christ-
church Teachers Training College, and a
short period teaching, he joined the staff of
Chemistry Division, D.S.I.R. in Wellington.
He transferred to the Auckland branch la-
horatory in 1946, and to the Christchurch
branch iaboratery in 1947, Following the
retirement of Mr Alcorn in 1971 he was
appointed Government =~ Analyst, Christ-
church.

Mr Wilkinson was elected as Associate
of the Institute in 1939, and was awarded
the Fellowship in 1962. While in Wellington
he was a member of the Branch Committee,
and was Assistant Secretary of the Institute.
He was also the first Secretary of the Chem-
ists Employment Committee. After trans-
ferring to Christchurch he became a member
of the Canterbury Branch Cominittee, was
Conference Secretary in 1950, and Branch
Chairman in 1959,
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Shortly after his appointment to Chemistry
Division he went to Onekaka where he
analysed several hundred iron ore samples
as part of a study of a possible iron and
steel industry, Mr Wilkinson also worked
on corrosion problems associated with the
Lower Iutt artesian water supply. An early
pubhcation, in 1941, describes a study of
copper contamination of water fromr hot-
water cylinders. Later, he was placed in
charge of the paint research section of
Chemisiry Division. In Auckland he worked
on timber preservation problems. In Christ-
church his work covered food and drugs,
forensic chemistry, and later, air and water
pollution.
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Mr Wilkinson represented D.S.1.R. on the
Board of Health Committee whose report
formed the basis of the Clean Air Bill intro-
duced this year. He was also a member of
the Water Pollution Advisory Council and
National Research Advisory Council working
parties on water use and pollution,

Mr Wilkinson was highly regarded by his
colleagues, and was most generous and skilful
in passing on his knowledge to younger as-
sociates. His faculty for clear and logical
thinking, and ability to analyse a problem
from basic principles was apparent in ail his
work,

He 15 survived by his wife and two sons.

G.C.

“A NATIONAL POLICY FOR TECHNOLOGY AND SCIENCE—?"

Conference held at Melbourne, 29th June, 1972; organised by the Royal
Australian Chemical Insttute.

Dr G. J. Wright, Senior Lecturer in Chemistry, University of Canterbury was visiting
Lecturer in the Chemistry Department, Monash University at the time of the R.A.C.L
Conferenee “A National Policy for Technology and Science— »”

N.Z.1.C. Council asked Dr Wright to attend the conference and his report has been sent
to the Minister of Science and N.R.A.C. In the following article he gives his impressions of

the Conference.

As the only New Zealander amongst a
couple of hundred Australians on their own
ground, I was puzzled by this conference
until I pieced together the events which led
up to it. The Australian Academy of Science
had been pressing for some years for a
clearly defined government policy on devel-
opments in science and technology; the
Academy actually sent the Minister (Mr
Malcolm Fraser) detailed proposals for a
national committee several years ago—pro-
posals which apparently went unheeded.
Many of the professional scientific bodies in
Australia were also worried about the lack of
national direction in science and technology,
and this conference was the outcome of the
R.A.C.I's concern. It was arranged for a
day in May 1972, and then postponed till
the end of June. Two days before the original

date the Prime Minister announced that the
goevernment was setting up a National Ad-
visory Cormimittee on Science and Tech-
nology—rightly or wrongly the conference
clearly believed that the Prime Minister was
unaware of the change of date.

Once I had this background it became
easier to understand the mood of the con-
ference. What was to have been a crusade
became a conducted tour—the Prime Minis-
ter’s statement had taken the bite out of the
day. There were criticisms over matters of
detail, particularly the membership of the
committee; for example, the conference ob-
viously preferred the Academy’s suggestion
of “a majority of scientists” to the proposed
“elevenr distinguished persons with experi-
ence in manufacturing industry, primary in-
dustry, mining industry, commerce, finance
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and science”. But the government had done
something, its action was generally accept-
able, and the conference was without a cause

to fight for.

The speakers were illustrious and informa-
tive—Sir Ian McLennan (Chairman of
BH.P), Dr R. G. Ward (Planning and
Research Manager for B.H.P.), Professor
A. J. Birch (AN.U. Research School of
Chemistry) and Mr R. D, Hiscocks (a Vice
President of Canada’s National Research
Council), The Australian speakers iere
scathing in their comments on previous lack
of planning for developments in science and
technology, making the point several times
that developments in the past have heen
determined mainly by the Tariff Board and
Arbitration Commission. The industrialists
were certain that the resulting short-term
changes in emphasis had seriously under-
mined industrial research and development,
But much of their thunder had been stolen.
The discussion groups in the afternoon had
the same feel about them; people with lots
of ideas were reduced to detailed criticism
of a proposal with which, in the main, they
agreed. A

The key paragraph in this proposal is
worth recording: “The primary function of
the Committee (on Science and Tech-
nology), which will report to me through the
Minister of Education and Science, will be
to make recommeéndations to the Govern-
ment on Australian efforts in civil science
and technology. It will assess on a cortinuing
basis Australian requirements, resources and
potential in civil science and technology and
will provide advice on these matters. The
Government intends that the Committee
should make wide-ranging and compre-
hensive assessments of the scientific and tech-
nological situation. It will advise on such
facets as long-term planning, new areas
which are of importance to Australia, the
priorities that should be assigned to specific
projects or areas of research, the means for
improving efficiency in the use of resources
and the effective development and utilisation
of scientific and technological manpower.

The Committee will be empowered to under-
take studies on its own initiative, in addition
to providing advice on specific matters that

are referred to it by the Government.” -

The one strong conclusion which emerged
from the conference was that the R.A.C.L
and similar bodies must make representation
to the Advisory Committee without waiting
to be asked—must bring to its attention
areas involving chemistry deserving of
special study and developnient—must be-
come politically active on chemical matters,
if you like. This New Zealander went away
feeling that in terms of a defined policy for
science and technology, New Zealand might
be a bit ahead of Australia, but that the
N.Z1C. could well take note of the con-
ference’s advice to the RA.C.L

MANAGEMENT COURSE FOR
INDUSTRIAL CHEMISTS AND
OTHERS EMPLOYED IN THE
CHEMICAL, FOOD AND RELATED
INDUSTRIES

The Auckland Branch together with the
Auckland Technical Institute propose to
hold a 12 week part-time Management
Course for industrial chemists, recent chem-
istry graduates, salesmen and technical per-
sonnel employed in the chemical and food

" manufacturing or supply industries.

The course will be for four hours per
week for 12 weeks during July-August, 1973
and it is envisaged that full time manage-
ment tutors and guest lecturers will give
a thorough introduction to management
principles and techniques. As only there is
room for twenty five students it is recom-
mended 1hat those interested make early
contact with Mr J. G. Fletcher, Auckland
Technical Institute,  P.O. Box 3044, Auck-
land.
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EDUCATION PRIORITIES CONFERENCE 15 & 16 AUGUST, 1972

Dr. P. K. Foster, Director of PACRA attended this Conference as N.Z.I.C.

representative

In the company of approximately 280
others I attended this Conference represent-
ing the Institute of Chemistry, The registra-
tion kst showed that of the registrants, half
were in some way connected with the educa-
ion business ranging from pre-school to terti-
ary, and about 20 came from the industrial
and commercial world; and it appeared re-
grettable that there should be only one
specifically affiliated to the Trade Union
mavement,

After the official opening by the Prime
Minister and an address by the Minister
of Education, two pre-circulated papers were
presented. These were “Public Education in
19727, presented by the Director General of
Education, and “In Search of a Statement
of Aims for New Zealand Education” from
the Advisory Council on Educational Plan-
ning and presented by Council’s acting-
Chairman, Mr Edgar, Responses at this first
plenary session to these two papers were
givenr by Professor Margaret Dalziel and
" Professor A. D. Brownlie.

The remainder of the Conference con-
sisted chiefly of discussions in groups of about
30 or so. In the afternoon of the first day
the discussion comprised awarding priorities.
The hard-working secretariat correlated the
findings of the nine groups. Nine topics ap-
peared in the first priority list of five groups
or more as follows:

_ Topic
Aims and objectives

Secondary school curriculum

Teacher education and training

Continuity of the curriculum

Pupil assessment

Pre-school education

Maori and Polynesians and other
minority groups

Research and dissemination

Life-long education

Number of groups

[SRR= ) IRS LN Be e I { ]
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These were discussed by the groups on
the second morming, when there was also a
Plenary Session at which the group chairmen
reported on the general aspects of their in-
dividual discussions, The remainder of the
day was spent in discussion, in groups, of
the terms of reference of the Working Parties
which were to comprise the next stage of the
Conference.

Comment

The Conference created an uneasy feeling.
This was because there were a number of
matters which were not raised which were
taken for granted, and/or were more funda-
mental than those discussed within the rigid
schedule adopted. No time was opportune
or available to raise them. For example:

1. With 280 people present for two

working days, the cost of the Conference
can be estimated to ‘be of the order of
$25,000, without considering the loss of
productive work which would have resulted
from the delegates’ normal occupations.
One must ask “Was it worth it?”
2. The key results of the Conference
will comprise the number of working par-
ties set up, the broad fields they are to
cover, their detailed terms of reference,
and the numbers in each party. All these
items remained in the control of the
Steering Committee, the Conference could
do little or nothing to affect them, and
they were all largely already decided in
advarnce of the Conference. '

3. The Departmental Paper covered a
wide field but to guote its Introduction:
“No attempt has been made to assign
priority to any of the issues raised”. The
current level of expenditure $323 million
for 1971-72) is surely too large to be
expended (by implication) haphazardly
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in the absence of priorities? That there
are no accepted and operative aims either,
is implicit in the title of A.C.E.P.’s con-
ference paper: “In search of a statement
of aims for New Zealand education™. Why
have aims and priorities not been recom-
mended for Government decision by the
Education Department, as the professional
advisors to Government? Or as Professor
Dalziel commented in her response to the
Departmental Paper “This is a well con-
sidered and informative document, indis-
pensable as a background to the proceed-
ings of this Conference. But—where is the
action?. One must ask these questions if
one accepts the general principle that the
prime responsibility of any management
is to formulate for the approval of those
to whom it is responsible, the aims and
objectives of its own organisation.

It is accordingly difficult to see any answer
to the chief question of which the above
matters are parts i.e. why hold a Confer-
ence at all in the manner in which it was
held? It should be noted that this is quite a
separate matter from the importance which
must be given to establishing aims and ob-
jectives, to adequate research to compile the
necessary information, and to other matters
agreed by the nine discussion groups to have
high priority. As the Conference delegates
included a large number (140} of educa-
tionists, with whom the Education Depart-
ment would be in touch in the normal course
of its duties, the Conference was hardly
necessary to establish_ this list.

P. K. Foster

INTERNATIONAL UNION OF PURE AND APPLIED CHEMISTRY

Atms, Structure and Mechanism

The International Union of Pure and Ap-
plied Chemistry (I.U.P.A.C.}) is an organiza-
tion free from political affiliations or obliga-
tions, created and operated voluntarily by
chemists themselves on a non-profit basis.
Its predecessor was the Internavional Asso-
ciation of Chemical Societies, in the forma-
tion of which distinguished European chem-
ists like Withelm Ostwald were prominent,
and to which Ernest Solvay gave generous
support. The proposal for a union of chem-
ists was made informally in London in 1918
by Sir William Pope, President of the Soci-
ety of Chemical Industry, and Paul Kestner,
President of the Société de Chimie Industri-
ele; it was formally constiuted at a meeting
in Brussels in 1919.

Aims

The objects of the Uniorr are both simple
and important, namely to study matters in
pure and applied chemistry which need inter-

national regulation, standardization or codi-
fication; to cooperate with other international
organizations which deal with topics of a
chemical nature; to promote cooperation be-
tween chemists of the member countries;
and to contribute to the advancement of
pure and applied chemistry in all its aspects.
The adhering bodies, at present forty four
in number, are national organizations such
as academies of science or research. councils
which represent the imterests of chemists in
different countries. LU.P.A.C., with similar
Unions in other branches of science, is a
Scientific Member of the International Coun-
cil of Scientific Unions (1.C.5.U.).

Work of the Union

The ramifications of chemistry are now
enormous. It is vital for health and medicine,
for obtaining and maintaining satisfactory
standards of living, for the production of
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foodstufls, for conservation of the enviren-
ment, and in the conduct of international
trade and commerce. It plays a significant
part in current methods for obtaining nu-
clear energy, and in the prosecution of
space research. Tehind these obvious appli-
cations, fless spectacular but essential work
has to be done on such basic things as an
agreed mtematton'L! nomenclature or ter-
minology, on tables of svimbols, atomic
weights, standards of purity, and analytical
methods.

Reports and recommendations on such
matters, prepared by international groups
of experts, have heen of the greatest value;
for many vears they have been accepted uni-
versally as authoritative, although they are
not tandatory upon any of the member
countries nor the chemists belonging to them.
This administrative aspect of LU.P.ACs
affairs is handled at biennial conferences
which, over the years, have been arranged
in many countries. Work done between meet-
ings by separate Commissions or by indi-
viduals, through correspondence or by in-
formed discussions whenever opportunities
offer, is brought to a focus at the Confer-
ences, so that agreed conclusions can be
reached. Normally a Congress is held in
conjunction with the Conference. Con-
gresses provide the opportunity for vounger
chenuists to meet each other and to hear of
progress in selected fields of current im-
portance, The rapid growth of chemistry as
a whole has now made it impracticable to
deal with everything at any single Congress.
In addition, I.U.P.A.C. sponsor a number
of specialized symposia which are organized
or recommended by its Divisions or Comi-
missions. Between 1969 and 1971 thirty-six
such symposia were sponsored in all parts of
the world.

Mechanism

LUPAC. 15 at present divided into Six
Divisions dealing with physical, inorganic,
organic, macromolecular, and analytical
chemistry, and some aspects of applied
chemistry. Currently, emphasis is being placed
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in the Applied Chemistry Division on prob-
lems relating to human welfare, particularly
food and the environment (food and fer-
mentation industries, oils and [fats, pesti-
cides, air and water quality). In addition to
the six Divisions there is an independent
Section on Clinical Chemistry.

Each Division is headed by a Committee
which coordinates the work of Commissions
and Sub-Commissions belonging to it. Com-
rnissions cover a diversity of subjects e.g.
the Physical Chemistry Division has Com-
missions on  physicochemical symbols, ter-
minology and units, thermedynamics and
thermochenistry, electrochemistry, physico-
chemical measurements and standards, mole-
cular structure and spectroscopy, colloid and
surface chemistry. The Inorganic Chemistry
Division has Commissions on nomenclature,
chemical taxonomy, organic photochemistry
and medicinal chemistry, The Analytical
Chemistry Divasion covers analytical reagents
and reactions, microchemical techniques and
trace analysis, nomenclature, spectrochemi-
cal and optical procedures for analysis, elec-
troanalytical chemistry, and analytical raclio-
chemistry and nuclcar materials.

Between ILU.P.AC, and L.U.B. the In-
ternational Union of Biochemistry, there is a
Liaison Committee and a joint Commission
on Biochemical Nomenclature, o Committee
on the Teaching ol Chemistry, and various
Interdivisional Committees, As Commissions
complete the work for which they were ap-
pointed, they are dissolved, Others are formed
as required. All Committees and Commis-
sions are set up on an international hasis
and contain experts in the relevant field from
acadermic and industrial establishments, A
report -on the work of [LU.P.A.C. over the
period 1957-67 has recently heen prepared
by Prof. W. Klemm {President 1965-67).

Certain other organizations are officially
associated with LLU.P.A.C, namely Comité
Intermational des Dérivés Tensio-Actifs, Euro-
pean Federation of Chemical Engineering,
European Photochernistry Association, Fed-
eration of European Chemical Societies, In-
ternational Congress on Catalysis, Interna-
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tional Federation of Clinical Chemistry, In-
ternational Magnetic Resonance Society, In-
ternational  Society of  Electrochemisiry
(formerly C1T.CE.).

Administration

The governing body of I.UPA.C. is its
Council, on which all adhering countries are
represented. Between meetings of Council
the business is conducted by a Bureau com-
posed of the President, Vice-President, Past-
President, Secretary General, Treasurer, ten
or more elected members, and the Presidents
of the six Divisions. More urgent decisions
hetween meetings of the Bureau are delegated
to a small Executive Commiittee.

Publications

The reports from Divisions and Comunis-
sions presented at the biennial Conferences
are published in the Comptes Rendus, which
also includes general information about
I U.P.AC, its adhering mermbers, associated
bodies and membership of the many Com-
missions. In its early vears detailed recom-
mendations for nomenclature rules and
standards were left for publication by na-
tional societies or other bodies, and the dis-
semination among working chemists was
not always as complete as is required. The
Union has now gone-a long way to overcom-
ing this difficulty.

Firstly, it publishes in Pure and Applied
Chemistry, its official journal, the final (de-
finitive) recommendations on nomenclature
and standards, as well as main lectures given
at many of its sponsored symposia. These
articles are often issued as bound offprints
from the journal so that those who do not
wish to subscribe to the whole journal can
obtain parts of it. Between 1960 and the end
of 1972 thirty two volumes of Pure and
Applied Chemistry will have been published,
and more than 75 bound offprints have been
issued. In addition, special supplementary
volumes are produced to deal with reports
which are too lengthy or specialized for the
journal. Recent items of particular impor-
tance are revised editions of the Red Book

{(Nomenclature of Inorganic Chemisiry), the
Blue Book (Nomenclature of Qvrganic
Chenmustry), and the Green Book (Manual
of Symbols and Terminology for Physico-
chemical Quantities and Units). A fourth
book, dealing with recommendations from
the Analytical Chemistry Division, is under
consideration. Arrangements have been made
with the Union’s publisher for reprinting and
translation of some of these key recommen-
dations, subject to minor conditions.

Secondly, the Information Bulletin, issued
at regular intervals, contains information of
general interest about the work of the Union.
Tentative nomenclature recommendations
are published as a supplement for scrutiny
by all chemists before becoming final {defini-
tive) recommendations. Other appendices
now include technical reports of wvarious
kinds which are less appropriate to the
Journal.

Finance

The Officers and all who serve on the
Committees and Commissions of T,U.P.A.C.
work voluntarily. The Union has a small
secretariat, but the administrative costs are
kept to the minimum. The principal! source
of LU.P.A.C’s funds is the annual subscrip-
tions of the member countries, together with
a small subvention from U.N.E.S.C.O. and
donations from national bodies, industry and
individuals. '

Recently, through a scheme of Company
Associates, I U.P,A.C, has been able to ob-
tain more income and at the same time
create a greateér knowledge of its work
among the chemical industrial firms in many
countries. Company Associates obtain pub-
lications of the Union and information
about congresses and symposia. The partici-
pation already of some 150 industrial frms
in this scheme (most of the larger compandes
in the bigger countries as well as many
smaller ones) indicates their appreciation of
the value of the Unton’s work: It is hoped
that others will join to support it. In recent
years 1.U.P.A.C. has received grants as a
result of acting as consultant to important
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agencies such as the European Economic
Community. Increased income is still needed
-if the Union is to serve the international
community as it should. The work of the
Union now involves many praciical prob-
lems relating to the environment and prob-
lems introduced by the rapid advance of
chemical technology, as well as fundamental
matters in the progress of chemical research.

Further information about the Union and
its publications may be obtained from:
ILU.P.A.C. Secretariat,
2-3 Pound Way, Cowley Centre,
Bank Court Chambers,
Oxford OX4 3YF, UK.

RECENT PUBLICATIONS

Titles of Appendices to be Published in
November, 1972

(a) Tentative Nomenclature Appendices

No. 26: Nonmenclature, Symbols, Units
and their Usage in Spectrochemical
Analysis-TI. Terms and Symbols Re-
lated to Analytical Functions and
Their Figures of Merit (Commission
on Spectrochemical and Other Op-
tical Procedures for Analysis)

No. 27: Nomenclature, Symbols, Units
and Their Usage in Spectrochemical
Analysis-11I. Analytical Flame Spec-
trascopy and Associated Procedures
(Commission on Spectrochemical and
Other Optical Procedures for -Ana-
lysis)

No, 28: Electrochemical Definitions and
Symbols (Commission on Electro-
chemistry)

No. 29: Nomenclature of Regular
Single-Strand  Organic
(Commuission = on  Macromolecular
Nomenclature)

{b) Technical Report

No. 6: Collaborative Study of the Sta-
bility of Aflatoxin M, Standards
(Food Section: Commission on Food
Contaminants)

Polymers -
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LETTER TO THE EDITOR
“Institute Membership”

In the October issue of the Journal the
Auckland Branch Editor in a guest editorial
refers to a change in the Rules of Member-
ship as “the recent Council decision to make
entry into the Institute more difficult for
non-graduate applicants”. I am writing on
behalf of the Membership Committee to
express our concern lest this view gains
acceptance,

The change in Rules, and particularly
the intreduction of the professional inter-
view which may be required particularly of
non-graduate applicants, offers much greater
flexibility, and in fact makes it far easier for
applicants of adequate professional standard
o make their case to the Institute for ad-
mission.

A commentary for attachment to the next
re-printing of the Rules has been drafted by
the Membership Committee, and is currently
under Branch Committee consideration. Tt
is important that all giving consideration to
this matter should be aware of the greater
ease with which valid applicants can be
justified. It is certainly the .wish of the
present Membership Committee that this be
$0.

Yours faithfully,

P. K. FosTer
(for Membership Committee)

PLEASE NOTE

During the absence overseas of the N.Z.1.C.
Secretary, Dr W, E. Harvey for the next
nine months, the Registrar. Mr D. J. Hogan
will be Acting-Secretary, Please note-—mail
for the Secretary should be addressed to:

Mr ID. J. Hogan,

P.O. Box 1926,
Christchurch,
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NEWS FROM BRANCHES

Auckland

This Branch and the chemists on the
Auckland Technical Institute staff organised
a wvery successful Symposium on Heavy
Metals in the Environment. The Symposium
gave chemists from Otago to Whangarei,
geologists, environmentalists and others in-

terested in the environment an opportunity

to discuss the eflects of heavy metals on the
environment.

The *Christinas Luncheon”, the first for
this hranch for a very long time, attracted
72 members and guests, who enjoyed the
usual lavish Danish House luncheon. Dr
Colin ‘Maiden, Vice Chancellor, University
of Auckland addressed the meeting on
“Fmission from Automobiles”, an address
which was lively and controversial.

The Annual General Meeting was given
a novel twist this year when a special in-
vitation was sent to each member inviting
him (and his wife) to attend the meet-
ing after enjoying refreshments {at no
charge) of wines, lagers, cheeses and sa-
vouries. At the suggestion of Mr Raymond
Hopgood name tags have been purchased
and will be printed for members to wear at
future functions.

Dr G. A. Wright is completing a report
from his Branch on “Blueprint for Survival”
for the Auckland City Council to consider.

An Auckland Branch delegation consist-
ing of Dr G. A. Wright, Dr L. Devereaux
and Dr A. Odell waited on the Waitemata
Harbour Study, a joint planning study by
the Auckland Flarbour Board and the Auck-
land Regional Authority. They explained
how members of the [nstitute should be in-
volved in matters concering the chemical
quality of the harbour waters and related
matters.

On 26 QOctoher Mr A. C. Kennett and
the Branch Committee arranged a Sym-

posium on “Laboratory Supplies”. Although
no violent arguments ensued the Laboratory
Supply Houses and their customers had a
thoroughly enjoyable discussion on all aspects
of laboratory supplies.

Personal:

Mr K. ). Osborne has joined Metal Pro-
tection Ltd as Managing Director.

Mr J. D. Salinger moved to Wi as
Quality Control Chemist with Merck,
Sharpe and Dohme (N.Z.) Ltd. when their
modern new factory complex opened re-
cently,

Mr A. C. Kennett presented a paper on
Hazardous Materials to a Materials Hand-
ling Seminar on 18 November arranged by
¢the Centre for Continuing Education and
the School of Engineering, University of
Auckland.

The following members took part in a
Seminar on Pollution Control on 4-7 De-
cember at the School of Engineering Uni-
versity of Auckland:

Water Quality Assessment—Dr M. E. U,
Taylor.

Industrial Waste Water Control—Mr R,
Hicks. )

Management in the Control of Air Pollution
—Mr N, G. Thom.

Air Pollution Monitoring—

Dr D. ). Spedding.

Manawatu

The Branch is to nominate an official
representative from the New Zealand Insti-
tute of Chemistry to the Sub-Committee of
the Palmerston North City Council’s Econo-
mic Development Committee. The Sub-
Committee is convened by Professor R. L.
Earle (Massey) and is to investigate the
promotion of e ience based industries in the
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Manawatu region. Dr R, W. Bailey
(ID.S.ILR.) is also 2 member.

Over fifty members attended the end of
year function of the Branch at Monties
Restaurant. The meeting was addressed by
Mr H. Barr (Unilever N.Z. Ltd.) on “Pro-
ductivity—The Chemist and Others.”

Massey University

During ‘the third term, senior students
from Rangitiket College, Marton, came in
with their teacher, to use the full facilities
of the First Year Chemical Laboratery. This
visit, which has been aptly described as a
“field trip” for chemistry students, is the
first of what 1s hoped to be a number of
similar visits, from school pupils in the Mana-
watu and surrounding districts,

Dr Nario Masaki visited the Department
of Chemistry, Biochemistry and Biophysics.
He is from Kyoto University, Japan and his
interests include the structure and function,
of Dbiologically important organic molecules
and proteins.

New Zealand Dairy Research Instituie

Dr K. J. Kirkpatrick has been seconded
to the N.Z Milk Products Inc. in Chicago,
U.S.A,, for two years, He will act as tech-
nical advisor for the marketing of New
Zealand daivy products in the U.S.A.

Dr G. F. Serviallach has recently joined
the staff as a chemical engineer in the Casein
and related products Section. He obtained
his education at the University of Barcelona
and the Swiss Technical Institute, Zurich,

Mr A, A. Evans has been awarded a
Ph.D. in chemical engineering from the
University of Canterbury.

A pilot plant designed 10 extract bile’

acids from armimal gall is being commissioned
in the Biotechnology Department, The pro-
cess is the result of two and a half years
investigation by Tasman Vaccine Laboratory
Ltd. in collaboration with Dr R. Chong of
the Biowchnology Department. The plant
was built by N.Z. Pharmaceuticals Ltd. (a
joint venture between all meat export freez-
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ing companies and Tasman Vaccine Labora-
tory Ltd.) who intend to establish a factory
capable of processing all the gall available .
in New Zealand.

Wellington
V.U W.—Chemistry Department

Associate Professor W. E. Harvey, left
on 23 November for nine months sabbatical
leave. The first twe months will be spent
visiting organic chemists in Fiji, Canada
and U3.A and the remaining months at
Bristol University, England in Professor M.
C. Whiting’s department.

Mirs Helen Harvey will spend seven months
in Bristol.

Dr B, C. Weatherburn arrived on 17
November to take up the position of Lec-
turer in Inorganic Chemistry.

Dr H. Keyzer is to visit the UB.A. in
December-January to attend the Southern
California A.C.S. Branch Conference in
Polymer and Analytical Chemistry,

A Laser Raman Workshop -is being held
in the Chemistry Department, Victoria Uni-
versity of Wellington from the 6 to 8 De-
cember, 1972, This meeting is being con-
vened by Dr M. J. Taylor of the Auckland
University,

Professor H. F. Shurvell, Queens Univer-
sitv, Ontario, arrived in mid-November for
a five weeks visit.. He is an authority on
Raman’s Spettroscopy.

A one-day course was held for 6th and
7th Form teachers of chemistry and Biology
in Chemical Energetics at Victoria Univer-
sity on Friday 24th November, 1972,

D.S.I.R—Chemistry Division

Dr R. B. Glover has returned to Wairakei
after a year with the United Nations geo-
thermal project in Kenya,

Mr R. S. Jordan has left for Imperial
College, London, to take a Ph.D. in Chemical
Engineering.
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Mr R. J. Armstrong recently visited a
number of toxicological and environmental
research units during a visit to Melbourne.

Mr J. T. Hughes spent three weeks in

Australia in September visiting pesticide and

food research laboratories,

Mr L. M. Smith visited Australian con-
crete and building research establishients
in September.

Mr P. T. Wilson has returned to Chem-
istry Division after studying for a Ph.D. in
clectrochemistry under the supervision of
Dr G. J. Wright at Auckland University.

Dr W. F, Giggenbach will be a member
of the summer party to Antarctica where he
will study velcanic activity in that region,

Mrs C. Johnson recently joined the toxi-
cology section.

In September a very stimulating lecture
was delivered by Dr P. Wiggins, entitled
“Water Structure and Ton Distribution in
Living Tissue”.

Institute of Nuclear Science and Soil Bureau
8ti International Raciocarbon Dating
Conference

At the instigation of I T. A, Rafter and
Mr T. Grant-Taylor, this conference was
organised by the Royal Society of New Zea-
land and held at the Civic Centre, Lower
Hutt City, from 18th to 25th October, 1972.
Fiftyfour delegates attended from overseas,
including Professor W. F. Libby .(Nobel prize
winner) and 37 from New Zealand. These
inclucded several members of the Institute of
Nuclear Sciences, Soil Bureau and N.Z, Geo-
logical Survey.

Specialised papers on topics of current in-
terest in the field such as secular varations
of carbon-14, carbon-14 studies in the ocean,
fresh-water and in soils, occupied 5 days.
Public lectures were given by Professor W.
F. Libby on “Radiocarbon Dating, Memories
and Hopes”, and by Professor N, W. G.
Macintosh of Sydney University on “Radio-
carbon Dating, a Pointer in Time to the

Evolution of Man in Australia and Islands
to the North West”.

Wellington Hospital

Miss J. Mattingley has recently returned
from five months overseas, After giving a
paper on aminoacid excretion at the 8th
International Congress of Chinical Biochem-
istry in Copenhagen she visited laboratories
in Switzerland, the U.K. and Hawaii.

Part of this time (four wecks) was Long
Service Leave; this year is the first time that
Long Service Leave has been available to
hospital scientists who have given at least
twenty years service.

Canterbury

University of Canterbury

Dr. G. J. Wright has been promoted to
Reader and Drs. J. W. Blunt and M. H. G.
Munro to Senior Lecturer.

Dr. M. J. McEwan is to spend the next
year at the Laboratory for Atmospheric
Space Physics in Boulder, University of
Colarado, engaged on some of the work
arising from the Mariner 9 probe.

A refresher course for Teachers was given
recently by the Chemistry Department in
conjunction with the N.Z. Education De-
partment. It was attended by about 30
teachers from 17 schools, and by lecturers
from the Teachers Training College. The
course, designed to present recent develop-
ments in chemistry and the teaching of the
subject at stage 1I-III level, was given as a
24 lecture series on Wednesday mornings at
8 a.m. In this way the teachers’ normat duties
were minimally interrupted.

Industry

Dr. B. R. Wilkinson is now manager of the
Tasman Vaccine Laboratory Litd.’s new bio-
chemical laboratory at Prebbleton. The
laboratory was recently established to de-
velop the production of fine biochemicals
from N.Z. raw materials.
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Otago

Chemistry Department, O.U,

Congratulations are extended to Drs D.
Fenby and J. Simpson whose promotion to
Senior Lectureships in chemistry have been
recently announced. Dr Fenby left last month
on a private wvisit to France, where he will
be spending about four menths.

Professor and Mrs H. N. Parton have re-
turned to Dunedin after their trip to the
U.K. and Europe.

Dr B. M. Peake has received a U.G.C.
grant for the purchase of a small ESR.
spectrometer. It is planned to use this for
the study of paramagnetic species of interest
to the Chemistry Department and other de-
partments in the University of Otago.

The Chemistry Department’s new seven
storied staff and research building is now
-scheduled for completion on 25th January.
The contractor has been granted an addi-
tional 30 days because of the loss of time
caused by inclement weather and the acci-
dent involving the crane. However, stores
have already started moving into the new
.building, and all staff and research students
begin to move in on December 11th. The
Chemistry Department will thus be right out
of its old premises well before the end of
this year.

Medical Research Council—Biochemistry
Croup

Dr M. R. Grigor has returned to the
Biochemistry Group after a two year period
at Oak Ridge and associated Universities,
Tennesee, U.S.A. Dr Grigor, who worked
with Dr F. Synder on problems concerned
with lipid chromatography and lipid meta-
bolism was granted study leave from the
Medical Research Council of N.Z. for oie
year and held a Damon Runyon Fellowship
for the second vear.
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Biochemistry Department

Dr M. G. Shepherd has been awarded a
Seato Fellowship for 3 months study in
Australia. He leaves Dunedin in November
to work with Professor B. J. Ralph in the
School of Biological Technology, University
of N.S.W.

Dr L. D. Kennedy, a Ph.D. graduate
from the Biochemistry Department has just
returned from 2 years post-doctoral study
under Professor J. Preiss of the Department
of Biochemistry and Biophysics, University
of California, Davis. He will take up an
appointment with the Applied Biochemistry
Division, D.S.I.LR., in the New Year.

Industry News

The New Zealand Lactose Company at
Edendale, Southland, reperts that their new
reverse osmosis plant has continued to assist
whey evaporation through the peak of the
dairy season. By the end of this year reverse
osmosis will have removed a total of two
million gallons of water from whey. The
ultrafiltration of whey is also proceeding on
a, sermi-commercial scale to produce a soluble
protein from cheddar whey.

Montan wax is in the news again following
the estimate by an Australian market re-
search company that deposits in the Otago-
Southland area could support an industry
worth between $10 million and $15 million
a year. Montan wax is a valuable industrial
wax used in the manufacture of cosmetics
and wvarious chemicals, and occurs in the
low grade shale and lignite deposits ol Otago
and Scuthland, as well as on the Chatham
Islands. Investigations have been made on
wax yield and quality of Otago montan
waxes, and a gas chromatographc analysis
of various wax samples has been started
in the Chemistry Department of of the Uni-
versity of Otago.

The stock of nraturing whiskey is being
added to daily at the Wilson Malt Extract
Co. Ltd in Dunedin. Both malt and grain



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

whiskies are being produced from barley
grown in South Canterbury, Otago and
Southland. '

Malted barley is extracted, fermented and
distilled in pot stills to produce the mait
whisky which usually accounts for about 30%
of the normal blended whisky. The more
neutral grain spirit is produced from a mix-
ture of barley and malted barley using a
continuous column for distillation.

All the process equipment was designed
and made locally; the Chemical Engineering
Department stafl of - Canterbury University
being involved in the design of the continu-
pus column, The Department of Bio-
chemistry at Otago University are at present
investigating extraction and fermentation
technigues.

Salmac Insulation of Dunedin report the
application of some interesting chemical
engineering nethods in their use of cellular
plastics. Their rigid urethane foams, made
by the reaction of a polyester resin and a
diphenyl-methane—diisocyanate in the pres-
ence of water, have excellent insulation
characteristics when the cells are filled with

a high molecular gas such as Freon 1t or
Freon 12.

Pharmacy News

Mr W. Thomas of the De'partment of
Pharnacy has just returned from Nepal
where he worked as short term consultant
for WH.O. on pharmacy education and
the setting up of hopsital pharmaceutical
departients,

Visitors

A visitor to the Departments of Chemistry
and Pharmacy was IDr-G, 8, Hartly, recently
reiiredd  Research Director of Fisons Pest
Control Ltd. (Cambridge, UK.), who has

now settled in New Zealand.

BOOK REVIEW

Intermediate Inorganic  Chemistry R. G,
Cunninghame, B. H. Robinson and J. Simpsen.
Whitcombe and Tombs Lid., Christchurch, 1972.
159 pages, soft cover, $6.60.

It is probably an unfortunate byproduct of the
information explosion that, even at the seventh
form level of education nowadays, a student must
possess not one general chemisiry book, but one
for physical, one for inorganic and one for’
organic chemistry. This practice has Dbeen found
y the reviewer to be educationally detrimental
ro students, since it tends to make a subject too
specialised. too early in their carcers. It can
also do untold dainage to the subject which tends
10 get bogeed down in a mass of chemical verbi-
age. Consequenily, this reviewer believes that at
seventh form level a good general text book (of
which there arc many available) is moere satis-
factory than three or more specialist texts.

“Intermediate Inorganic Chemistry’” has been
written with the aim of introducing students to
atomic and nuclear structure and  inorganic
chemistry. The authors arc all lecturers at the
University of Otago. They state that their book
should be suitable as an introductory course for
seventh form students preparing for university or
a technical institute, and consequently have covered
the 17.B, and U.S. preseriptions.

All data in the text are expressed in S.E units,
but ne units are given for equilibrium constants,
and melting and heiling points are quoted in
Kelvin. The hook in nine chapters covers atomic
and molecular structure (60 pages), the solid
state {14 pages), coordination compounds (12
pages} and systematic inorganic chemistry (55
pages). The text is quite well illustrated (not

_in colour) but the siyle is very terse Litile em-

phasis has hecn placed on readability; and one
strongly suspects that in some sections, particularly
the systematic inorganic section, the authors have
merely reproduced their lecture notes. In fact,
the contrast between the complex and detailed
explanation of wave mechanics in chapter one
(34 pages) and the skimpy, disjointed deseriptive
chemistry of chromium, manganese and iron (2
pages), would surely leave a pupil wondering
whether chemists are just quasi-mathematicians
who no longer go near a laboratory hench. This
point is further emphasised by the inclusion of
the twelve pages chapter on coordination chemistry
which describes nemenclature, stereochemistry and
thermodynamic stability of the complexes but
dees not mention one method of preparing a co-
ordination compound, nor give any information
as to what chemists use these complexes for.



203

Also included is an appendix entitled the
“Spontaneity of Chemical Reactions”, This is a
brief but reasenably successful attempt to intro-
duce simple thermodynamics and cell theory, but
“gives the falsc impression that the sign of A G
is a guide to whether or not a reaction occurs
“spontaneously”, No mention is made of kinetic
considerations nor of reaction rates. Finally, each
chapter is accompanicd by a set of problems, but
heaven help the poor chemistry teacher, because
ne answers are given in the hook!

The overall impression one receives on reading
this text is that it is very medern, and both
factually and chemically correct. But, if this is
the forerunner of what is 10 came, one feels very
sorry for the pupils, The modern educational
trend is not to specialise at too young an age. Yet
here we have a text which would have high
scheol  pupils discussing wave functions and
moalecular orbital energy level diagrams, subjects
which only a few vears ago were dealt with in the
stage two syllabus at university. The book is even
less suited to those pupils contemplating a tech-
nical institute course. These people would have
difficulty comprehending the first few pages, let
alone the first two chapters. This leads the
reviewer to the unfortunate conclusion that books
such as this one are either ahead of their time, or
are best suited to a university stage one student,
ar as a relerence book for a pupil reading for
University Scholarships, )

L. H. BouLTon.

JOBLING AWARD

James A. Jobling Pty. Ltd., international
manufacturers of Pyrex, Quickfit and E-mil
Laboratory Glassware have announced that
an Award will be made to the Student, at-
tending a New Zealand Technical Institute,
who achieves the best results in Chemistry
IIL, with a pass in Laboratory Technology
and one other subject in the same year.

The award will consist of $20 cash, a $20
book voucher and a Pyrex “Yard Glass®.

For further information, please contact:

Mr 1. S. Bosley,
Sales Manager, N.Z.
P.O. Box 9144,
Newmarket,
AUCKLAND,

L S : ‘ R
* our laboratory chemicals conform
10 themost exaclingstandards of
3 puriayanérqliabililyre P

‘ SpeciaiixWbdum .
Included intherange dre the :
spooled 'Rote’ indicatdrand R
" teagent papersin alastic contginers, | -
‘andKa# Fischér Réageni Stabilizgd, &
‘-'fnr;mo_islg‘;eq:;ter{vﬁn}atiog. P
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s May we send’vod defails?
G : : e é ,‘g:‘_‘s £
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May&Baker
laboratory chemicals

'Ro1a’ is a trade mark the property of May & Baker Ltd

MAY & BAKER (NEWZEALAND)LTD
P.0. Box 35060 Naenae
Telephone: 877-016
Stockists: Kempthorne Prosser & Co. Lid.
Auckland, Hamilton, Paimerstan North
Wellington, Christchurch and Dunedin.
South Island Chemicals Lid., Christchurch
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If you have a laboratory . . . whether it's small
or large . . . research or industrial . . . whatever
the size or type, the N.D.A. can be of assistance to

you.

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

cals, scientific apparatus and laboratory equipment.

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

an ex-stock or indent basis.

O

The National Dairy Association of N.Z. Ltid.

P.O. Box 1001

Head Office:

Wellington
P.O. Box 28

PALMERSTON NORTH

P.O. Box 210
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PERKINF-ELMER

Here’s good news! -

From FEBRUARY 1, 1973, Fletcher Health & Science, a member of

the Fletcher Group of Companies, will represent PERKIN-ELMER

products on an exclusive basis in New Zealand. From that date,

Fletcher Health & Science will market the products of':

® Instrument Division, Perkin-Elmer Corporation, Norwalk,
Connecticut, U.S.A.

® Coleman Instrument Division, Perkin-Elmer Corporation,
Maywood, Illinois, U.S.A.

® Perkin-Elmer Limited, Beaconsfield, U.K.

® PPerkin-Elmer GmbH, Bodenseewerk, West Germany,

® and specifically franchised items from Hitachi
Perkin-Elmer, Japan.

These cover a comprehensive range of specialist equipment at different

price levels to suit varying requirements. As sole New Zealand

representatives, Fletcher Health & Science will provide specialist

equipment evaluation advice to new clients and full service to

manufacturer’s specifications with Perkin-Elmer trained staff to existing

and future users.

From Febl. 1973

Fletcher Health & Science/PERKIN-ELMER
Private Bag, Auckland. Telephone: 31-449

e




In the lab
where purty,
quality and

reliability count...

ARISTAR'
ultra pure chemicals

Second to none for analytical, research BDH chemicals can be specified with
and industrial applications, More than assurance for all applications.

50 BDH analysts, using technigues
including GLC, Atomic Absorption
Spectroscopy, Polarography and
Emission Spectrography, ensure that

Send for our monthly publication
“New Entries in the BOH Chemicals.
Catalogue’ today.

BDH NEW ZEALAND LIMITED,
P.O. Box 624, Palmerston North. )
Leading world manufacturers of lab. chemicals.

. 9453
Contact your BDH represemianve : Mr. 2. Davies, Tel: 582.455 Auckland,  Miss P. M. Coxhead, Tel: 59.459, Wellington.



SOSCIA OOSEs ONA gos Mixcures
MOW OVAICIOIE FROM NZIG 10 me e meesen

demand for high purity gases and special gas mixtures, NZIG have established an Analytical
Services Department to supply, analyse and prepare special gases and gas mixtures.

Some of the specialised applications for the vast range of gases available from NZIG include—
inert atmospheres, gas chromatography, atomic absorption and laser gases; gas mixtures for
biclogical atmospheres, process ‘cantrol, air pollution study e

-
- )S‘ K
and medical mixtures. P w.ﬁ_“_\:? -

- Pl
Now virtually every gas or gas mixture in varying ME MANAGER, \\\\

e .
grades or pl.lrl-tIES can be ‘obtained from NZIG s NEW ZEALAND IND STR|AL\></
or, if not available locally, can be readily "/l

GASES LIMITED, N
imported from associated tompanies overseas,  / P.0. BOX 30-337 LOWER HUTT,
. Please send me your free full colour %

literature on special gases and gas mixtures ‘_/

New Zealand Industrial -
Gases Limited Pame -,‘

Hutt Park Road, Lower Hutt, LPOSHION —— e e —— — . —— ]

For further detailed information COMPANY
send coupon today. x{\””\ADDRESS
O\

5055 1 /""“\ ) \t\\
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New from

Watson Vicor

The new Mettler Electronic

Balances record weighing results
automatically.

Mettler Electronic Balances are not

only used for standard weighing
procedures but their output can be fed
into computers for analysis or
programmed to operate automatic check
weighing and dispensing equipment.

Sole Agents

With a response time of less than 1.5
seconds and an automatic push-button
tare calculator the new Mettler Electronic
Balances confirm the substantial lead

Mettler has established in Balance design.

GFF KaNOE  TRRE PowEAd ©

Mettler BET2Z

WATSON VICTOR I'TD.

Auckland: PO. Box 1216 Phone 593-039 Wellington: P.0. Box 1180 Phone 57-699
Christchurch: P.O. Box 706 Phone 63-282 Dunedin: P.O. Box 654 Phone 77-291



