Numerons other metheds are availlable. The Amerlcen Socilety for Tsating
Materlals has found alr permeebility satisfactory for testing the finest portland
cement dust for slze congist and has sehk up & stendard method, 5% For rcutine testia
on flue dust, the Reller analyzer, 325-mesh soreen or oll elutristicsn are comonly
uged. Sereens and alr elutriatlon were satisfactorily applied to this work,50
comprehenslve dlscussions of the varlous methods for particle-sgize analysis ers
“glven by Ivey,ﬁ/ Benghant2/ and Skinner.5

In & general way, the methods mey be divided into two clesses: Thoase suitable
for practical engineering and control work, which are rapid and conveniemt but cften
inaccurate or uarelisble, end methods that are mccurate but lengthy and tedlous., The
latter classification includes partlcle-sise determination by micruscopilc examin&tion._@;/
This is probably iie most accurate methodf3/ and hasg the additinnal advantage of giving
-the True slzeg of the partlcles ingtead of fictitious sizez interypreted from some law.
‘The errors of such interpretation incresse as the particle shares deviate freom spheres,
“The micronecops can be uged for any gize down to about 2 micreng end the clectron micro-
‘geope for mmaller particles, Geod sampling, elways difficult, is especially importent
In this case becauge of the mmall gemples examined. ZFach method of collection presents
; iffarent roblems, For ezample, filters imbed scme perticles so that they camnot be
gmoved for examInatlon, whereas Impingers mey breck up the larger particles or may
‘collect certain particles selectively because of dencity, slze, adhsgiversss, or

gther properties., Following the collectlon of samples, their reductlon o & sultable
'repregentative quentity for microscopic examinaticn presents other problems. Mixing

' 1g an Importent factor In this operetion, yet several mocedures that are intended

to mix the particles may actually segregate them,

DisEersicn

A further problem iz geparetion ¢of the Individual perticles from each other to
determine their trus sizss. Firne purticles tend to agglomerstc cwing to electrical

r other effects and complete dispersion without attrition of the larger particlss

g difficult, Dispersion for microscoplc or electron microscopie examination 1s often
chieved by mizing the duat with turpentine or a visccus liguid, such as glycerine,
and rubbing it cn the milcroscope slide with a glass rod._@_/ Considerable experiencs
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is required to break up all the egglomerates without apprecichle ettrition cf the
particles, and a thoroughly satisfactory wifcrm dispersion, which is necsgzary 1F
a large variety of particle sizes 1w rresent, g extremsly diffioult to obtetn,

Some dusts disperse well in speclfic liguids, Abpolute aloohol is comtron 1y
uged Ifor this purpose but is imsuitable for dry disperslons because 1+t usualiy plcke
up enough molisture from the sir during drying to cause agglomeration in the lmat
stages. Webb states that isopropyl alcohol ig the hest dispersing agent for certain
cracking catalyets .81/ Erperimante at this station showed redistilles tenzene to e
sultable for coal and pilot-plant residusz, It is rrobably bsat to try ssveral
ligulds snd use the onc that glves the emallest particle alze, essuming thls to prove
complete digpersion, If dry diepersions are wged, no such agsumption ig necessary
because it is possible +to examine +he rarticles with light from ebeve to dstect
any agglomeration, O 'Brientd dispersed with weter but found canslderable aggiomers-
tlon on drying, He foumd wetting agents to he waatisfactory. 0'Prisn slsc degcribad
an Interesting elecirostatic dispersion apparatus, Pispersion by milling into vale '
creps rubber and adding zylene has been suggeatedﬁg ag o stendsrd methoa,

For partlele counis In indugtrial hygiene work, sm alcohol sugpension of the
dust 1s placed in a covered cell 1 rm, deep on the microscope slide and vermitied to
settle for a gpecified tilme then viewed under the microscope. Asg tha objective lema
wust remain some distsnce From the duat layer, low powcra must be uged,

Pzritlcle-size determinations ugually are made on dry disperaions, although ro
complets ly satliefactory method for obtalning them is mowr, Samples for any work
under the electron aleroacope, of course must bo dry, By the usual mothods s large
number of dry diapersions 2re prepared and the best is selected bty vigusl comparison.
A satlafactory dry digpersion caunot he made ty merely removing the cover glazy to
evaporate the liguid from s suspension because sggiomeration occurs almeat Immediately

After cousiderablc experimentation the device ghown in figwre 1k was developed,
The dispersion in liguid ig placed in a ciroular glass dish of fle% bottom meds by
sealing a 1/2-inch-long section of 2-inch giA88 tublng to a thin cireulsr glass
plate, The seat for the dish was made from 1/2-inch copper tubing cut along itg
length and flarcd into 4 narrow flat strips, as shown on the drawing., The liguid
Trom ths &ispersion is evaporated by air circulated hetween the dish and glass cover
at a conirolled rate of flow.

A typical diaspersion obtained by this method is showvn at two different magifica- .
tiong in figurss 15 and 16. Figure 17 shows & slight agglomeration of very fire
parilcles, Serious Sgglomeration, however, 1ls due to convection in the 1iguid cauged =
by drafts and eddy currents In the air above, which, in twrn, =re induccd by evapora-
tlen of the liguiq, ccourriig at specific spots equally spaced acrosg the area, This
was eliminated by placing 2 sclid surface closely above the liquid surface, as showo
in figure 1k, Also, tho meniscus causses = concentration of perticles o few milli-
meters from the gide of the dlsh, as geen in figwrs 16, This effect vas eliminated
by Inoresging the dlameter of the dish will it no lopger appezred in the central
fection where determinations were made, Tt is Important thet the bottom of the digh
be perfectly flat =nd level,
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