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the Malham Tarn Field Study Centre in excavating 
a burial site between Gordale Beck and the road to 
Malham Tarn. (To be continued) 
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MINERAL DRESSING AT THE 
ROYAL SCHOOL OF MINES, 

LONDON 

WITHIN recent decades the increasing industrial 
demand for engineering metals and non­

metallic minerals has led to the exploitation of 
mineral deposits too low in 
grade or too complex in 
ore structure to be profit­
ably worked by the simpler 
methods in use thirty years 
ago. Though the demand 
still rises steadily, most of 
the older deposits are al­
ready in full production . 
or even approaching ex­
haustion. Difficulties of 
climate, power, access and 
mechanized mining have 
been overcome to a grati­
fying extent ; but the ex­
traction of small quantities 
of valuable material from a 
large amount of associated 
host-rock still presents 
many difficulties. 

ore-dressing plants, and is used at some point in 
most of the others. The process is applied to finely 
ground ore pulped with water. Each ore particle 
must be so small that its settling velocity is of the 
Stokesian rather than the Newtonian order. There 
are two main reasons for this : first, the separation 
of value from waste depends on differences between 
the surface tensions of the particles undergoing 
treatment, and these differences cannot be exploited 
if the masses of the reacting particles introduce a 
high gravitational pull; secondly, the desired 
particles must be freed by grinding from those which 
are to be rejected, and this liberation is only effective 
when a substantial part of the ore 4as been ground 
well below 50 µ. Particles only a few microns in 
diameter are usually responsive to treatment. 

Liberation by wet grinding is practised under close 
physical control. The prepared ore-pulp next receives 
small additions of chemicals which control floccula­
tion, detergency and the surface characteristics of 
the various minerals in aqueous suspension. The 
pH must be held within defined limits during the 
whole of the treatment. A copious supply of air-bells 
is next blown through the pulp. As a result, particles 
which are relatively aerophilic are attracted into the 
interface between water and air and rise to the 
surface of the pulp where, with the help of a suitable 
frothing chemical, they form an unstable mineralized 
froth which is removed from the system. Huge 
tonnages of ore are treated daily along these lines. 

In recognition of the vital importance to industry 
of a trained scientific outlook in developing and 
operating such processes as the one outlined above, 
the University of London instituted a degree course 
in mineral dressing in 1952. This is a B.Sc. option 
(engineering) in metallurgy, and it carries with it the 
associateship of the Royal School of Mines. On 
March 17 the new laboratories built in connexion 
with this degree course and its associated research 

In addition to modern­
ized developments of the 
older methods of mineral 
dressing, in which gravity, 
ferromagnetism, electrical 
conductivity and the 
skill of the hydro-metal­
lurgist are exercised, the 
process of froth-flotation 
has grown in importance. 
It provides the only method 
of concentration in many 

Fig. 1. Crushing room. Right. Jaw crusher, Symons cone crusher, set of rolls, automatic sample 
splitter and a Sherwen screen ; left, small crushing '!'achines. Ore is moved by electric crane and 

mono-rail 
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microscope; and a com­
paratively new method of 
testing the surface con­
dition of small particles. 
Although the operations 
shown were limited by con­
siderations of suitability 
for rapid demonstration as 
well as by the fact that the 
research work is only now 
settling down in its new 
home, it is clear that a 
wide field of scientific in­
vestigation has yet to be 
surveyed in terms of the 
special requirements of the 
mineral industry, and that 
measures have been taken 
to correlate this work with 
its commercial utilization. 
In this . connexion, the 
traditional policy of mak­
ing suitable provision for 
industrial ore-testing at the 
Royal School of Mines has 
been retained, so far as 
considerations of space and 
staffing permit. 

Fig. 2. Small wet-grinding mill in closed circuit with an Atkins classifier 

One overriding justifica­
tion for the new degree 
course and its allied act­

ivities is the shortage of suitably trained mineral­
dressing engineers. _This dearth has proved a restrict­
ive factor in the development of the large low-grade 
deposits on which modern industry increasingly de­
pends, and is felt in every part of the world. During 
the next few years the Mineral Dressing Section of the 
Royal School of Mines expects to meet part of this 
need by giving accelerated training to postgraduate 
students ; but it is felt that the long-term answer in­
volves a steady increase in the number of graduates 
specially trained in this subject. Since much of the 
work can be done in the mill laboratory under pleas­
ant, interesting and clean conditions it is not proposed 
to restrict intake to men only, though all those enter­
ing must be prepared to spend the first few years of 
their working careers outside Great Britain. 

activities were 'at home' to visiting scientists, when 
a comprehensive range of dry-crushing, wet-grinding 
and sampling machines were demonstrated. All the 
machines are protected by a dust-control system 
which permits virtually all the rock treated to be 
recovered in the end-products. The crushing section 
is under negative pressure, so that the main testing 
laboratories are not contaminated by air-borne 
mineral dusts. In the research section, which is 
reached through air-locks, all air is spray-washed 
and filtered before entry, the block being kept under 
a·. slight positive pressure to ensure freedom from 
similar contamination. These precautions have been 
taken because in the atmosphere of South Kensington 
a freshly sheared mineral surface receives sufficient 
hydrocarbon coating from the air in a minute or less 
to make its surface reactions quite unreliable. Under 
the new air control, not only the ma·i;erials being 
tested, but also the reagents and apparatus, remain 
chemically clean for reasonably long periods. 

During the 'at home', some standard ore-dressing 
operations were demonstrated, either on a miniature 
scale or as pilot-sized operations such as are con­
ducted in commercial plants. Exhibits were also 
arranged to show something of the research work 
now under way in the special laboratories. These 
included the use of supersonic waves to influence 
sorption-rate from the water phase through the zeta­
zone to immersed mineral surfaces; pressure-leaching 
as a hydro-metallurgical method of direct extraction 
of metals in the form of soluble salts ; sub-sieve 
sizing by sedimentation and elutriation ; radiotracer 
equipment to be used with fatty acids in the study 
of sorption phenomena at mineral surfaces; identi­
fication of minute quantities of unknown minerals by 
a combination of selective separation and micro­
chemistry ; thin section radiography for micro­
examination of minerals and mill products ; a 
motor-driven stage and counting machine for 
quantitative assessment of particle types under the 
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OBITUARIES 
Lady Robinson 

THE death of Gertrude Maud Robinson, wife of 
Sir Robert Robinson, Waynflete professor of organic 
chemistry in the University of Oxford, came as a 
profound shock to chemists throughout the world, 
and in particular to those in many universities who 
have been privileged to know her. Her contributions 
to chemical knowledge have been substantial in spite 
of many pressing calls on her time and energy. With 
characteristic enthusiasm she was working in the 
laboratory a few days before her death, and it is in 
the dual role of an indefatigable research worker and 
a kindly hostess that she will long be remembered. 
In particular, the younger members of the teaching 
staffs and their wives have reason to be profoundly 
grateful to her ; she found time to take a personal 
interest in them and their families, which lasted long 
after they moved elsewhere. One other aspect of her 
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