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MeSanje praskov

Verjetnost, da 200 delcev tvori idealno
zmes je 1:10%° \




Stopnja mesanja

M-stopnja pomes3anja
S,-standardna deviacij
S,.-Standardna deviac‘

homogeno pomesana ||

kljugne

Stopnja mesanja

. ]

-NiZja kot je vsebnost aktivne komponente v zmesi, tezje je doseci
dovolj nizko deviacijo vsebnosti® =

-Vet kot je delcev v zmesigmanjso-

ij Iéhko pricakujemo




MesSanje praskov

MesSanje praskov je potrebno spremljati iz naslednjih razlogov:
-da ugotovimo stopnjo zmeSanja X

-ugotovimo koné&no tock
-ugotovimo uéinkovitos
-dologimo ¢as mesanj

Mehanizmi mesanja

-Konvekcija
-Strig

-Difuzija




Segregacija-razmesanje

Posledica
Razlike v gostoti delcev
Velikosti delcev
Obliki delcev

Urejene zmesi

10



http://www.youtube.com/watch?v=v5HPxCDk8O0
http://upload.wikimedia.org/wikipedia/commons/5/5c/Powder_mixtures.jpg

Vrste mesSalnikov

MeSalniki s prevracanjem (angl. tumbling)

http://www.youtube.com/watch?v=IGGWuzcc784
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Vrste mesalnikov

Mesalniki s pretresanjem (agitator)

L ~“Nautamixer”

http://www.youtube.com/watch?v=PzdP8fhYSTc&feature=related
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http://www.youtube.com/watch?v=IGGWuzcc784
http://www.youtube.com/watch?v=PzdP8fhYSTc&feature=related

Vrste mesSalnikov
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http://www.youtube.com/watch?v=IR4mdtZIgDM&feature=related
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Mesanje tekoCin in suspenzij

Propelerski mesalnik —

http://www.youtube.com/watch?v=Uo0ZB0OP2vyUM
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http://www.youtube.com/watch?v=IR4mdtZIgDM&feature=related
http://www.youtube.com/watch?v=UoZB0P2vyUM

MesSanje tekoCin in suspenzij
Propelerski mesalnik
—
b
.‘ (' \Y/ ) Flow pattern
\ % I et vaie 3
I8 CLL
Fig. 32.10 Propeller mixer — formation of vortex (a) unbaffled tank (b) baffled tank 15
MesSanje tekocin in suspenzij
Turbinski mesalnik -

Central turbine

Perforated
top

Mesh collar, cut away
to show turbine

IR
g
<N

%@

e

Fig. 32.11 Turbine mixer. (Courtesy of Silverson Mixers
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MesSanje tekoCin in suspenzij

“in line mesalnik -

P
-

M~
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MesSanje poltrdnih snovi
Planetarni mesalnik

ontainer

Rotational path
of blade edge

) (A S

A\

Fig. 32.12 Planetary mixer — top view showing path of paddle

http://www.youtube.com/watch?v=R9GaAaY43Qc 18



http://www.youtube.com/watch?v=R9GaAaY43Qc

MeSanje poltrdnih snovi

Mesalnik z meSalom v obliki érke S

/

Fig. 32.13 Sigma-arm mixer
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Mletje delcev
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Mietje in zmanjSevanje velikosti delcev

Mehanizem drobljenja

Krhki materiali . ﬂ&/ P

# / g X PO
") i Lo Yy - 2l =~ T S
Zilavi materiali [ / Y =2

/ 4 / Particle diameter

o Changes in particle size distributions with increased

[ J milling time.
Trdnost snovi (iZV,J 17amo z 6\3@9 M
3 (smukec)-7(diamant)) , -

Miletje in zmanjSevanje velikosti delcev
Mehanizem drobljenja -
o® op
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Atfrition

3 AN Q Cleavage

. = Fracture
e o

Attrition-obraba
Cleavage-ceplenje //
Fracture-drgnjenje [ ]
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Energija potrebna za zmanjSanje velikosti delcev.

PRy
Pri mletju se energija porablja tudi za: *:h\
-elasti¢no deformacija delcey, }
-plasti¢no deformacijo delce \
-deformacijo delceyv, ki pov.
-deformacijo delov mlina, \
-trenje med delci, ' <
-trenje med delci in stenami pos a
-toploto, i (
-zvok, ‘
-vibracije 4 _ v
23
Mietje in zmanjSevanje velikosti delcev
e
T——

2|

3

3

g B

= | // R \

g { g

e\ 5

Particle diameter g t ﬂSY‘
Transformation of approximate norr_nal pqrticle size i E, ;/ /& -@\%
distribution into finer bimadal population following milling. ‘ g E } \__Z}zé‘\ §
Particle diameter

1N

| @ g

Y N

\ Changes in particle size distributions with increased
\\ ‘—: mllllng time.

24

12



Metode manjSanja velikosti delcev

Mlin rezalnik

Feed

i

N = | ©
= |:::l
Cutter mill. == \ oo n".
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Metode manjSanja velikosti delcev

Mlini na principu stiskanja

26
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Metode manjSanja velikosti delcev

Mlini na udarec .=.=
= \HAMMER RO‘I’DF!.
: \ GRINDING
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Metode manjSanja velikosti delcev
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Metode manjSanja velikosti delcev

Mlin z valji

Mletje z obrabo
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Metode manjSanja velikosti delcev

Krogli¢ni mlin

Ball mill in operation, showing correct cascade action.

Mletje z obrabo in B@%‘j&g/ f/

http://www.youtube.com/watch?v=MYesDY8TD6E&feature=related

30
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http://www.youtube.com/watch?v=MYesDY8TD6E&feature=related

Metode manjSanja velikosti delcev

Mlin na zracni tok —
[ Centrifuging action e
l throws coarser

particles outwards

[ Classifier removes
fine particles
and fluid

@ o

e V

[}

Solids inlet é
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wrbulence T Fluid inlet jets

Fluid energy mill

Metje z obrabo in udarjanjem

31

Metode manjSanja velikosti delcev

Mlin z iglami

Feed in
Pins 1 Upper fixed plate

i <

Product = LdWerrotating plate 4
out
Pin mill.
\\’\»_//
Mletje z obrabo in udarjanjem »
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Metode manjSanja velikosti delcev

—_— PRy
ion of size ion mills ing to particle properties and product size required

Mohs' ‘hardness’ Tough Sticky Abrasive Friable

(a) Fine powder

product (< 50 pm)

1-3 (soft) Ball, vibration (under Ball. vibration Ball, vibration, pin.
liquid nitrogen) fluid energy

3-5 (intermediate) Ball vibration Ball, vibration.

fluid energy
5-10 (hard) Ball, vibration, fluid energy Ball. vibration.
fiuid energy
(b) Coarse powder
product (50-1000 pm)

1-3 (soft) Ball. vibration. roller. pin. Ball. pin Ball. rolter. pin.
hammer. cutter (all under hammer. vibration
liquid nitrogen)

3-5 (intermediate) Ball. roller, pin. hammer. Ball. roller; pin.
vibration. cutter vibration, hammer

5-10 (hard) Ball, vibration Ball vibration. roller

(c) Very coarse

product (> 1000 um)

1-3 (soft) Cutter; edge runner Roller. edge runner. Roller. edge runner.

hammer hammer

3-5 (intermediate) Edge runner roller. hammer Roller; hammer

5-10 (hard) Roller Roller

33
Preparation f Engi d
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noparticles by Wet Milling
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IyMill-50
PolyMill-500
Motor Polystyrene Milling Media
PolyMill® is a registered trademark of Elan Pharma International Limited.
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NanoMill®-2 Manufacturing Platform

NanoMill® is a registered trademark of Elan Pharma International Limited.
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