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KALGOORLIE st Karch, ' 66.

Sanior Inspector of ¥incs,
dines Departeent, .
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In considering the selection of the Theraal Precipitator
ac 8 standard instrument for dust collection end aeseesmont, I am
not detrecting in any way from the Watacn Victer Konimoter as &
general dust sanmpler for normal f£ield work.

Although the dust counting efficiency of eny Koninmeter

s edmittedly low and is selective with respect to size, it 1e
easily recognicable as the most compact and simplest sampling
device for quick sssessment of dust concentretions in any
working place. Similerly, such an instrument as the Therual
Precipitator, ¥idget Impinger, or the Cassella "Hexhlet", could
hardly Ye considered suitable for normal underground dust sempling,
es they are used mainly for eampling over varying periode of timo.

Actually, in the majority of working pluces where high dust
counts bave besn recorded, the fact thet conditions were extremely
dusty could ¢asily have been assessed without the use of any dust
sampling instrunent, and I think that this is conaistent with.the..:-
opinion voioed dy Drinker & Hatck P, 88. .

1I¢ has been proved that different sampling instrumente
exhidbit great vardiations in their behaviocur with different kinds of
dust end with particles of different eize in the same dust.
Therefore, it appeers impossidble to determine geneml conversion
factors or to compare instruments on the basis of their absolute
efficiencies unlees thd dust to be sampled is completely homogeneouna,

To emphsaise thia point I would like to Quote from the
J.1.C. Publication “Guide to the Preventicn end Suppression of
Dust, 1965 (P, 306)

*In selocting a sempling system it is first neceesary to
decide whether 4t should be based on the weight of dust 1in the eir
or on the munber of particles which are considered to be in the
dangerous gize range. . . .

Allcwance must, however, be made for the particular
characteristics of different sampling inetruments and procedures,
Differences in these respects create difficultios in reepect of
cogperability of results. Not only 4o the different instrumentis
exhidit varying efficiencies in collection, but thay clso have
dirferent selectivitice with regard to the particles being sampled.
An example from one series of teeis mekes this clear, 8ide-by-
side eampling with a thermal precipitator and a konimeter was
pertox:;ed on the dust crested by a series of differmnt undergrownd
opers Nl e .

The following resulte were obtained :

PENGAD-Rayonne, M. ).
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Dust concentreticn {muuber)
Operation
Thermal Precipitator Konimeter

1 1,230 - as2

2 360 &7

3 L0 103

A 490 85

5 S0 118

) 350 83

7 210 : 66

8 240 . 217
r 9 380 : 161
i
X It will be seen thet the heslth risks of operations 1 and
h 4 are the greatost mccording to the therwal precipitator, while the
% Xonimeter indicates that coperation 8 presente the greetest hazerd,”
-
N The 1desl instrument is one which will collect a represent-

stive sample of the dust as it exists in the enviranment, that is

N without altering the particles or tholr distrilution in any way, amd
=~ will ensble the result to be quickly and ¢asily nssessed.
N 1t showld sample only the respireble fraction of the dust

with the same eelectivity as the human reepiratory aystem and
provide information over an extonded period of time with regard
not only to the avernge concentrutions, but aleo to ephemeral
fluctuaticns.

It must be of simple and rugged construction for use under
the conditions found in a mine, and automatis operation weuld be
most desirable,

Although the above pointe 1llustrate the ¢ptimm requiro-
pents in sny dust sampling instrument, there {8 however, mno
instrunent &t present aveilable,capstle of fulfllling ell these

- requiremente.

Most of them are selective in operation or bresk up
egeregated and give an exaggerated rending of the mumber of fine
‘ particles prescnt, Without doubt, the cholce becowres guite

restricted and it generally falls on an instrument which allows a
large razber of samples to be tsken at different places in the
ehortest possible time, or elsc in a contimmous sampling device.

As I stated before, the Xonimeter is & suitsble sampler
for normel routine dust eamplinz underground, and it fulfills
seversl of the previcus mentioned requiremonts vie: rugged :
construction, lerge murber of samples which can be sampled, the
air volume sampled 1s fafly lerge, it 18 of & hapdy size and once
loaded 1s alwaye ready for eampling. In fmet, I for ona consider
1t the most practical instrument for youtipe dust sampling.

9{-’@ However, it also has great Arawbacks, ths most important
; being its unpredictable performance or efficiency under varylrng
3 conditions. Similer instruments will give widely different
v resulte in the same environment,
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It hae a tendency to bresk up aggregutes owing to-the high
dmpact velocity.

There ic a difficulty in evaluating heavy concentrations.

. ("
Because of 1t5 repid sempling rate - ebout 0.1 cemts - the
samples are only instontaneous volues which mey dirfer considerably
from the average values.

Also, the quantity of dust collected in the sample depends
to a large extent on the nature emd thickness of the adhssive £ilm.

Samples are often crowded cut with background count ue to
tubbles in foreign matter in the adhesive r£ilm, This phencmena
hag $ncreaced since the uee of darkefield illuminetion, &nd from our o
own experience, we found it neceesary to ewlitch from using Xonimeter
jelly to the Xylcl-Fetroleun Jelly soluticn. Even &o, ¥ have
received reports on the difficulty csused by excessive ‘background
counts in this solution {Department of Kines %s.w% Xo Ly s

N ’_u_s_opéireo occasions in the lust two years, forwa sampgos of
J’I our Xylol~Petroleun Jelly solution as they were oxperiencing
‘ difficulty in overcoming background intrusiond.

According to the International Lebcur Officze’s "Guide to
the Provention end Suppression of Dust in Mining, Tunnslling end
Quarrying, 1965", the oter is not eo suitsble for precise dust
messurerents, but 4t 18 of value when used in conjunction with other

~ Iinstruments which give more precise information about the nature of
the dust concentra  Sampht

o .

The d for u more precise instrument, such as the Thermal
Precipitatery 1a becoming increasinbly selfeevident each yoars cp-meiy
A4, We have a highly technical and gualified staff whose responeiblility

. ilies in the control of dust suppression in all mines, Querrios,
reduction and crushing plants throughout the State, It 18 our duty
to convince Mine and Conpany Officials of the need for increased
duat control, Thie is not always esasy when our sole msthod of dust
gsanpling 16 per medium of the Xenimeter. Dust counts tendered by
our Department have, on severel occasions, deen queried by soms of
these Companies on their reliability, Water-vapoor end foggy
atmospheres have scmetimes been the cause of discussion on high
yesults., Breaking-up of eggregate concentrations have deen other
cenges, Until we convinced the lMines to stamiardise on Dark=Field
Illurination for particle countings, differences of opinion arose

ﬂ\- on whose dust count wae correct = dark ield 1llumination invariebly
gave higher readings.

Various methods for sampling the asbestos dust et Wittenoom
. and Marble Bar have deen tried in conjunotion with Konimeter Gempling
(e.g. Tyndellsacope spd Uidget Iupmg:_rlﬁnh np effective results.

The Thermal Precipitatory if acquired, would not be used
for routine dust sampling., Ite mmin requirements would be to
provide a standard for comparison with other instrumenta, which would
be univeraally accepted,

-ie Provide a precise instrument for carrying out special
investigations into any rfacit of the industry whether surface plant
or underground, Results from such an instrument would be more
acceptedble whenever there was any variance of opinion.

When any place is in doubt due to chenging environment,
©.8% Primary Crushing operaticns, ore pass control operstions, ereas
affocted Dy secondary tlasting operations, multl-cperations in close
]/ proximity (Mineral Sands Treatment Pla.ntsf. the need for s continuous
sanpler is maltiplied,
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r It bae been necessary on numerous occasions in tbe pest,
vhen investigating anomaléuse conditions, to determine ths dust
ccncentrgtions over a period of time due to changing environment
‘throughout the shift., This has applied both surface and underground.
To carry out such a survey, there are a number of points to be
deterzined e.g. the guantities smd characteristics of the dust
liberated; the dustiest operations, places and equipment; ard the
variastions in dust concentrations in the course of @ shift or between
sbifta,

The informtion obtained is necessary to plen effective
measurce for prevention and suppression of dust in the most efficlent
manner. To carry ocut such & swrvey it is necessary to cbtain soke
form of contiruocus sampler, In the pret we have cbtained the unee of
a Mdget Impinger, or a Thermal Frecipitator, from the School of Mines,
However, thlg. i€ not elways,convenient for us or the School,

Although 1t is ogreed that the neceseity for obtaining 200%
efficiency in dust particle concentrations ie not very grest, em
that the main characteristic to be determined is whether or not an
industrial hazard exists in certsin working places, I would like to
8dd that the nsed for a world-wide use of a standard methoed of dust
determinatien, to sorve ms a basle of comparison of conditians in
different countries end different industries, was sized at the
8i1icosis Conference in South Africa ae far back as 1930 (Drinker &
Hatch P,131). . :

There is no doudt that the Thermal Precipitator ie¢ fast
~ becaming that recognised etondard,

It 1o aleo quoted in Drinker & Haich's lication
"Industriel Duet™ P,130 that, at the time of ication of this book,
the Thermal Precipitator bed not boen used to any extent $n induetry,
and that its merite had not been fully explored, However, it is now
Tegarded es ono of the moot reliable duet sampling instruments, snd may
be used for sampling a1l kinde of eirborne perticies, both orgenic
and wnorganie, at high or low concentrations - I.l.0. "Ouide to the
Prevention snd Suppression of Dust, 1965 P.326,

This concludes my views on the suliject, and although they may
appear Jengthy in detall, I consider that as it is the responsibility

of our Deparitment to improve and maintsin the standard of ventilation
and dust suppression in this State, we should use the best means

avelledle in this regerd.
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