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PORAIING THE IMAGE OF T2 URFACE 07 MBMERANE-
FILTERS IN THE ELil120N MICROSCCPE:
A CONTRIFUTION
[See Notel

NS 4y 00 = o o a0 0 & .d J Preusaen mtitute fOI‘

Aex%b.;.clogy \Director. K, Bisa,
J\I .

[Note): An extract from work perrormed at tae instiga-.
tion of the Membranfiltergesellschaft GmuH (Membrane Filter
company Ine, ), Gbttingen, |
s Membrane filters are partially permeabdle layers made
of celiulose esters which are employed to separate coarsely
disperssd and colloldal perticle sizes from substances, - The
framework subatance of the filters constitutes a multilayer
high-porosity aystem of spherical cavities, Ths pore size of
the filters and hence their filtering effectiveness casn be ;
altered by differences in fadrication, It has been possidble | :
to improve the fabriscation of membrane filtars to such an ex= / ;
tent that today filters with an average pure diameter between ]
0,1 and 6 4 in more than ten graduated sizes are on the mar-
" ¥et., Thus they can be employed for investiagtions ranging

from phage filtration to dust wecipitations to aerosol f£ili-
tretion, - The eleotron microscope is nesessary in many cases
in order to meke visible the particles separated dy the il
ter, Since the membrane filter by reason of its film thiok— '
ness ranging from 50 to 200 }is impermeable to eleotrons, :
preparation problems result, and it is to the aolu.tion of ? ' ' ;
these that-we should like to contridute hare, . ’

' l> THE Wa RS COMCT AL, e

. The struoture of the sw'fice deviates signiﬁcantly
from that of the inside of the filter, By the manner of
fabrication a surface memdbrane 1ntersperud with pores s
formed, while the inside consists of a system of spherical
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savities interspersed with ridges (Helmcke, 1954) I.e't us

designate as the "air side” the surface membrane produced dur-'-

ing the manufacture of filters to be the boundary layer beiweexn
the fluid fiiter mass and the air, On the other hand, let us -

deaignate as the "plats side” the teminal layer (A'bsohlnsa- o

schicht) produced in the event of effusion betwesn the D

and the fluid nlter mass and thus ron:esmting the bottom ot

the nlter -

In order to fa'n an electron-mlortmoopio image or the
fine struoture of the'air and plate side as well as .the inter~
nal stracture, msmbrane filters of the MPF 15 type [See Notel

were vertically vepor-coated with carbon in a vaporizer, Triaxr

- slanting vapor-coating to heighten contrast was found to be

unnecessary, The filter substance was immedistely afterwards

dissolved with an orgenic solvent either ‘completely or all

except a thin residus laysr, The carbon film (with or without -

the adhering filter resgidme layer) remoducing the surface

struoture was caught on carrier nets and examined in the KIMI- - E

sm I eleotron microscdpe at priwvary magnification 5000 and
0,000 X,. If the filter substame is only incomplstely dis-
f.ﬂd one oan disosrn in the eleotron mioroscope the.system

o o:t 8 eical cavitlas interspersed with numsrous ridges (Fig-
. ~ure 1), ag desorided by Helmcke (1954)., On complete removal -
: 02 the filter residus from the vaporization layer an image not

only of the air-side but also of the plate-side filter surface:

- with its es oen be produced slectron-microscopically (FPig-. -

ures 2 and 3), The number, diameta anl arsa of pores on

both £ilter surfaces oan be determined with a ZBISS partiole-

sige anaiyser, JFor the membdrane filter type examined hexre

.. the following values ware odtained which were ascertained irom.'
S ;:::t 7000 individual mnmmuu on 36 nagu o:r a. mmbu' o ..
R os: - . oo

; Aixr side Pllti tz.al
Morotpcruporaqm 6.41 x 107 azazm
| Averas veze diamete | 810 287
verage pore oter : ma
. Froportion of pores on & 79% | 1 o%‘

filter surface ,
(Note): MF 15 membrane filter in wel, t-constant yro- -

@uotion without plasticisers of the Membranfiltergesellschafs -

(Membrane Filter Obmpany Ino,), Gottingm, _
These measurenent Fesalts lead us %o $he fbuowmc o=

' flsotion: If we filter with the so~callsd plate aside up,

A Mxon of ﬁo pcoipa.tauon will de rmzmd, not on
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+ - filter surface but inside the filter by reason of the smaller
. pumber of pores and the mialler pore diameter of the air side,
and this portion sennet be included during lright-mioroscopic
or electron-miorosoopis investi sztions of surfaces, These
~ .gudbstances will in part accumrlzte in front of the exit from
., the filter in the immediate vioinity of tne bottcm terminal T
R '?:?":2' (Adschinssnembrane) end may possibly impeir filtering
o« effiolenoy, o ' _ o
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¢ .. Membrane rmc.-.i ) -zeitschrift (Colloid Journal),

B -

Co. C e I

'

. Pigare 1, Interpal structare of an MP 15 membrane
R (_,"';ﬁtd. ‘A gystem of spherial cavities divided oo
| ~ . ridess and little beams, = B
. ¥y [Rigewegrtosmung; (rinary mgnification]) =
Vg (T, Verartesrmg, magnifionio; §, wskmow] <
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%0 . Figare 2, Plate-side filte surface of en MF 16
SR memirane filter with numercas pores -
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GRAPEIC NOT REPRODUCIBLE

Pigure 3, Air-side filier surface of an MF 15
‘maibrane filter with numerous pores,

Ve (Eigenvergrosserung; primery magnification] = .

5C00 X,

vs_[v, Vergrtsaerung, mgnification; g, unknom]=

10;000 X,




