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PUMM UE IMA Z OF T2' 'URFTA CE OF Cre M&RAV
* 7XI~I•S W IlE IN T'EN MIOROSCOPA:

A CONRItUTION
[See Not e]

H. J. Preussen, Institute aor
Aerobiclogy jDirector: K. Bisa,
I. D.)

[Note]: An extract from work performed at tue instiga-
tion of the Membranfiltergesells-ciaft GmbH (Membrane Filter
Coompny Inc.), GUttingem.

"> Membrane filters are partinlly permeable layers made
of cellulose asters which are aemloyed to separate coarsely
dispersed: and colloidal particle "sizes from substances. ,Ve
framework substance of the filteirs constitutes a maltilayer
high-porosaty Mrstem of spherical cavities. The pore size Of
the filters and hence their filtering effectiveneus can be
altezed by differences In, fabrication. It has been possible
to improve the fabrication of membrane filters to such an ex-
tent that today filters with an average pore diameter between
0.1 and 5 ýc in more than ton traduated sizes are on the mar-
ket. Thus they can be employed for investiaktions ranging
from phage filtration to dust precipitations to aerosol fil-
tration. -.,The electron microscope is necessary in M84Y oases
in order to mulo visible the particles separated by the fil-
tor, Since the membrane filteg by reason of its film thick-
ness ranging from 50 to 200 ?A is I'mpermeable to electrons,,
preparation problems result, and it is to the solmtion of
these that we should like to contribute here.

The structure of the as'-ce deviates signifioantly
from that of the inside of the filter, By the manner. of
fabrioation a surtAeo membrane interspersed wilh pores Is
formod, while the inside oonsicts of a system of spherical
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cavities interspersed witth ridges (Helmcko, 1954*}, Le•t us
designate as the "air side" the surface membrane produced dur-
ing the nmnufacture of filters to be -the boundary layer between
the fluid filter mass and the air. On the other hand," let in
designate am the "plats side" the terminal layer (Absobluss-
sohioht) pLo oueed in the event of off us I= between Me pMate
AhT7We_ fluid falter mass and thus relpesating the bottCm of
the filter.

In order to fccm an electron-microscopio Image of 'the
flne structure of the air and plate side as well as the inter-
nal str1ature, membrane filters of the MP 15 type [See Note]
were vertically vapor-ooated with carbon In a vaporizer. '•ric
slanting vapor-coati g to heiarten contras•t was found to be
unecessary. 15e filter substanoe was 1nediately afterwards
-dissolved with an orgmaic solvent either coupletely or all
ozeept a thta reuIus layer , The carbon film (with cr w oth6Mt
the adhering flter rGes'he layer) reVeodhcing the'sh'trace
stmetre was auht on cA rier naes and ezusined In the 3=4-
" 10?. 1 electroin micasobpe at 1iary magnification. 5000 and
10 000 Xj-.. If the filter substase Is only inaompletely dia-
sovoed, one san dcern in the electron la~orosoope the stem
of spherical cavities interspersed with nunerous ridges(Pi-'
are 1)), as desoribed by Helmoke (19•4). On complete removal
of the filter residue 'from th vaporisation layer an image not-,
only of +Ae alr-side but also of the plate-side filter surface
with its pases eaa be rodueed eloctron-mairosoopioally (Pig-
waes 2 and 2). Mw numbee, diametee and area of: paores -on
both tflter s•rtaces can be determi••d with a ZEISS p•Artiele-
sais analyser. TV the membrane filter type emained hete
the followin vakes we e obtained whiah were ascertained' iro
sboat 7000 indivIdual easurements on 26 images ofi. number of

Air side Plat. side

NOtbeAr of presepeor sq m 6.41z 10" 8.36'x "107
of ftilter Nur 0ee

Average pes diamete 1270 mt," 287 Rd

ft.opoeLo of pass on 5,79% 7
fitrsurface

CNote]: MY 2. mombrmne filter in weiSt-constant Vro.
duction without plasticizers of the Mombranfiltergesellsoha ft
lubM (Mmbrane Filte Oompany Ins.), GOttingen.

moese mamurenmnt results lead un to A f0110wlling e-
e2aetion: It we filter with the so-called plate side- U,

A paertoa c9 hee eeaLpitation will be retained, not on the
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filter' sur'face bu~t 'ineS4e the filter by reason Of 'the' 8=110r,
uAmber of pare~ and the amaliar pnore diauter of the air Bide,

and thisa po ticon ,o nno t be included duiring~ light'-miozobcOlop
01- eleetron-iniogocopic- invosti.,13tiona of surfaces. These
suibstanden will in part, acoam';lzlte in friont'ot the exit froma
the filter in the iowdiate vicirilty of the bolt terminal.

* mebrane (Absilslimans) and may possibly impair filtering
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Figure 3. • fr•uBids ftltea aurrce of an M a 15
mmbrnee filte with numerous pares.

Te [lignverp1ruuerung; jrimry magnifioation]
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