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ABSTRACT 

Changecan mixing and handling technology has changed dramatically 
during the p a t  few years. Today, changecan mixing systans are 
available with up to three d i f f e r e n t  mixers to handle formulations 
having viscosities up to severa l  mil l ion centipoise. 
incorporate 1- and high shear and h and high speed mixers that are 
independently driven and mnt ro l l ed .  
fine-tune the equipnent f o r  single or mult iple  tasks i n c l d i n g  
emulsif icat ion,  prticle size reduction, dispersion and suspension. 

Became of the high v i scos i ty  mixing capabi l i ty  of -ern change-can 
mixers, a Fdllawer P l a t e  Discharge System has been spec ia l ly  designed. 
This discharge sys ten  pushes the viscous mixture ou t  of the can into 
product cartridps, moulds or hoppers of packaging machinery. 
developnent of new mixing and discharging systems and their in tegra t ion  
open f r e sh  opportuni t ies  to streamline processing operations and 
subs t an t i a l ly  lower production costs. 

These systems 

fiis permits processors to 

'Ihe 

Mixing equipnent may be c l a s s i f i e d  in  terms of its shear i n t ens i ty  (low 
or high shear )  and in terms of its general design amf igura t ion  
(fixed-tank or changecan) .  

Fixed-tank mixers such as sigma blade mixers, turbine, m e  screw and 
ribbon mixers were developed many years ago. Changecan mixing equipoent 
such as planetary dispersers and multi-shaft mixers, -ever, have 
surfaced cn ly  i n  recent  years. 

Change-can mixers have a nunber of advantages over fixed-tank mixing 
equipnent. These advantages inc lu l e  ease of cleaning and law p o s s i b i l i t y  
of batch contamination due to the absence of seals or s t u f f i n g  b e s  in 
the  mixing zcne. Another advantage is higher product ivi ty  became the 
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FIGURE 1 

KISS VERSAMIX WITH ANCHOR AND DISPERSER 

change-asn concept allows the mixer do its job while additional cans are 
being loaded or unloaded. 
tanks are being loaded or unloaded. 

The decision to use fixed-tank or change-can mixing equipnent for  a 
given application can be reached qu i t e  a s i l y .  
b e v e r ,  is required to select the most sui table  arong the mny mixer 
hlade designs. 
an analysis of various types of modern change-can mixers is presented as 
follows : 

Fixed-tank mixers are mprcductive while the 

Deeper evaluation, 

In an e f fo r t  to assist processors i n  the evaluation, 

ANALYSIS 

Multi-shaft Mixers. 

A popular changecan mixing systan is m e  where bth a law speed anchor 
agi ta tor  and a high sped disperser are ambined to cperate in the same 
mix can (Fig. 1). 

The Three-Whg Anchor Agitator is designed to induce rtlaximun mvenent to 
the formulation cunponents under law shear conditions. 
canpnents i n  both radial and axial  directions thereby m i m i z i n g  
canpnent-interchange. 

The Anchor can bk provided with Teflon w i p e r s  to constantly scrape 
formulation cungments fran the inter ior  sells of the can. These w i p e r s  
not cnly eliminate dispersed m p n e n t s  that normally s t i c k  Q] the 
walls tmt they also improve heat transfer f ran the heating jacket of the 
can to the batch. 
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FIGURE 2 

MIXING P A T ”  OF A FOSS MIXER EMULSIFIER 

An important amsideration regarding the A n c h o r  is its design 
amfiguration. Ideally, all the arms and wings m u s t  be of a triangular 
p ro f i l e  and m p l e t e l y  closed. 
optimizes nrxlement of the formulation cunpnents a t  minimun motor p e r  
draw. 
formulation particles that can cause prmature curing of suhsequent 
htches or can result in cross contanination between batches. 

A properly pitched triangular p ro f i l e  

Canpletely closed arms and wings prevent accunulaticm of minute 

The High Speed D i s p e r s e r  with a modified s a w  tooth blade is o a m w ~ l y  
used to disperse solids into viscous l iquid vehicles. This mixer when 
applied by i t s e l f  fmct ipns best i n  formulations having a viscosity 
range of up to 50,000 cps, and i n  conjunction with the Anchor Agitator, 
up to several hmdred thousand centipoise. 

A dual-shaft mixing systan consisting of the Anchor and the Disperser is 
sui table  for  m y  l i q u i u l i q u i d  and 1iquidJsolids mixing applications. 
Hwever, when f iner  emulsification or more e f f i c i en t  pa r t i c l e  s i z e  
reductian is required, a spec ia l ized  high shear mixer should be added to 
the systan. 

Specialized high shear mixers are available in a nunber of design 
variations. A well-proven design is me where a four-blade rotor rotates 
a t  high speed (appraximately 4,000 fpn) at close clearance to a 
stationary stator head. 
canpnents fran the bottan and then expels the arnponents radial ly  
t h r o q h  the openings i n  the stator (Fig. 2 1. 

The high sped rotor draws the formulation 
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Intensive mechanical shearing of formulation canponents takes place a t  
the rotor/stator in te r face .  
because of the high rotor speed, thousands of shearing actions are 
generated each mixing minute. 

High speed, high shear mixers are i d 4  in  appl icat ions ca l l i ng  f o r  fast 
dissolut ion of s o l i d  polymers or elastaners i n  a l iqu id .  By reducing the 
prticle s i z e  of a s o l i d ,  the q u i p n e n t  increases the surface area 
e x p s u r e  of the solid, thereby accelerat ing so lubi l iza t ion .  

A m u l t i - s h a f t  mixing sys ten  is therefore  ava i lab le  with up to three 
d i s t i n c t l y  d i f f e ren t  mixers such as the slaw speed Anchor Agitator, the 
High Speed Disperser and the High Shear M i x e r  m u l s i f i e r .  A sys ten  
wns i s t ing  of one Anchor and two M i x e r  Elnulsifiers is also avai lab le  and 
is advantageous in  appl icat ions where the highest rate of particle s i z e  
reduction is desired, such as i n  rubber solvation. 

Each mixer of a m u l t i - s h a f t  mixing systen should be independently driven 
by e i the r  s ing le ,  two or var iab le  speed mtor. 
each mixer enables the processor to f i n e  tune the system to s u i t  h i s  or 
her spec i f i c  process requirgnents. 

Multi-shaft mixing systens such as the V e r s a M i x  are being wed 
successfully i n  a n&r of appl icat ions i n  the adhesives and sea l an t s  
industry where cnly fixed-tank mixers were used previously. Today, the 
V e r s a M i x  is wed fo r  mixing the components in  the production of hot  
m e i t s ,  rubber solut ions,  s i l i cones ,  pressure sens i t i ve  adhesives and 
many other  products. 

Due to the  multiple shearing areas and 

Independent control of 

Another proven change-can mixer design is the Double Planetary M i x e r .  
This equipnent bas two rectangular ly  shaped stirrer blades that revolve 
an a central ax is  (Fig. 3 ) .  Shultaneouely,  each blade revolves on its 
m ax i s ,  
forward along the tank wall. 
canplete hamogeneity of the formulation amporients being mixed within a 
few minutes. The stirrers do mt  depend an the flaw characteristics of 
the mix. 

The stirrer pth p t t e r n s  of a Double Planetary M i x e r  can be seen by 
placirq a marker a t  the hottan end of each v e r t i c a l  hi- of the stirrer 
lilades. Fig. 4 shows the  p t h  p t t e r n s  a t  1, 3 and 36 revolutions. 

Because of its stirrer blade design and the planetary mvanent ,  t he  
Double Planetary M i x e r  presents a w i d e  range of capabilities including 
mixing, dispers ing and kneading. 
extends i n t o  nutwous appl icat ions i n  the process indus t r ies .  
Double Planetary Mixers are cur ren t ly  being used i n  pmducts areas such 
as epoxies, caulks, polysulfides, silimne sea lan ts  and pipe j o i n t  
canpounds . 
Double Planetary Mixers can be used for formulations having a v i scos i ty  
range of up to several  mil l ion centipoise. 
i nab i l i t y  to masticate l a rge  blocks of polymer or resinous solids. 

With every revolution on its m axis, each blade advances 
This stirrer blade movanent insures 

Instead, they cover every point  within the mix can. 

Acceptance of t h i s  change-can mixer 
RCSS 

Their cnly l imi ta t ion  is the 
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1-Revolution 

One c o m p l e t e  
r e v o l u t i o n  o f  
t h e  p l a n e t a r y  
g e a r b o x .  A p p r o x .  
T ime-2  s e c o n d s .  

4 

3 

FIGURE 3 

KISS DOUBLE PLANETARY M I X E R  

3-Revolution 

T h r e e  com- 
p l e t e  r e v o l u -  
t i o n s  o f  t h e  
p l a n e t a r y  g e a r -  
b o x .  A p p r o x .  
T i m e - 6  s e c o n d s .  

FIGURE 4 

36-Revo l u t  ion 

T h i r t y - s i x  com- 
p l e t e  r e v o l u t i o n s  
o f  t h e  p l a n e t a r y  
g e a r b o x .  Approx .  
T i m e - 1  m i n u t e .  

RC6S l X ) W  PLANETARY STIRRER PATH PA"EXW 
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FIGURE 5 

ROSS 55-cAL. DRCM DO- PLANETARY MIXER WITH HELICAL STIRRERS 

554ALmN DRCM DOUBLE LJLmEmRY MIXER 

A nunber of canparlies require the finished mixtures to be amtained and 
shipped in standard 55-gallon druns. 
handling steps for such mpies, a design nrodification of the standard 
Double Planetary M i x e r  w s  developed. This design incorporates narrmer 
h t  longer stirrer blades to suit standard 55-gallon druns. 
includes a special dolly with an anti-rotation positioning device. 
55-gallon drun sits on the dolly steadfastly during the mixing 
cperation. 

In lieu of the rectangularly shaped stirrer blades, special helical 
hhdes can be supplied with the 55-gallon drun Double Planetary M i x e r  
(Fig. 5). 

In an effort to reduce material 

It also 
The 

This u n i t  is available in both vacum and m-vacum design. 
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FIGURE 6 

The above blade design va r i a t ion  is d l  su i t ed  in appl ica t ions  where 
g rea t e r  axial mixing ac t ion  is desired. 
planetary mvenent ,  t he  helical stirrers m v e  the formulation cxrnpnents 
upwards and dawnwards simultaneously. These opposing y e t  pas i t i ve  axial 
mixing ac t ions  optimize interchange of both lw and high dens i ty  
m p n e n t s .  
rectangular ly  shaped planetary blades, thereby extending the capab i l i t y  
of the e q u i p e n t  to multiple mixing c p r a t i o n s .  

Aside f r an  the standard 

The helical stirrers are interchangeable with the 

A r e l a t ive ly  new deve lopen t  in the f i e l d  of changecan mixing systens 
is the RxerMix. 
technologies: a Double Planetary M i x e r  and a conventional High Speed 
Disperser. 

The high speed disperser and the planetary stirrer w r k  together during 
the mix cycle  (Fig. 6 1. The high speed blade revolves m its m ax i s  a t  
speeds up to 5000 fpn. The planetary blade revolves an its m axis at  
slmer speeds and acts as a feed device to  the high speed blade. 
Simultaneously, both a g i t a t o r s  revolve inside the mix can m a comtlon 
central axis. 

In  a conventional changecan disperser, the  disperser blade is situated 
i n  me fixed locat ion i n  the mix can, thereby l imi t ing  its dispersion 
capabi l i ty  to the flaw characteristics of the formulation canpnents .  I n  
the  Planetary Disperser, hawever, the disperser blade does not r aMin  a 

This mixer is a m b i n a t i o n  of two proven miXing 
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FIGURE 7 

MIXING P A T "  OF A w3sS €WEBMIX DISPERSER BLADE 
AT CNE ORBITAL FWOLUTION 

p s s i v e  piece of equipnent but instead,  it ac t ive ly  reaches out  and does 
its dispersion job while continuously going around i n  t he  mix can (Fig. 
7). 

Aside f ran  act ing as a feed device to the disperser  blade, the planetary 
stirrer also prevents t he  accunulation of mdispersed formulation 
oompnents that normally c l ing  m t he  i n t e r i o r  walls of the mix can. The 
planetary blade has a close clearance with the walls of the can. 

I3exwse of the  cunbined mxing  ac t ions  of t he  Planetary Disperser, this 
miqw equipnent o f f e r s  new processing e f f i c i enc ie s  to mnufac turers ,  
p r t i c u l a r l y  to those producing highly viscous products that require  
high speed/high shear dispersion. 

Nunerous cpt ional  features and auxi l ia ry  equipnent can be incorporated 
i n  modern change-can mixers. Tkse i n c l d e  vacuun or high in te rna l  
pressure design, jacketed mix on fo r  heating or cooling, special 
materials of oonstruction, scrapers, autmmted oontrol packages and 
vacuudaxdensa te  w l l e c t i o n  systens. 
and b e l l  appreciated amng these is the  Fdllower Pla te  Discharge Sys tm.  

Before the  developent of the Follmer Pla t e  Discharge System, an 
all-too-familiar scenario a f t e r  the mixing process vas saneone l i t e r a l l y  
taking a spatula and scraping the  mixed product f ran  the can. This scene 
can II(IW be eliminated by simply placing the  mix can i n  the Fdllwer 
Plate Discharge System and a l l w i n g  its platen to push out the  viscous 
mixture either through a discharge valve at  the bottan of t he  a n  or 
t h r o q h  an opening on t he  platen i t s e l f .  
process steps using the  System are usually dramatic. 

The most s ign i f i can t  developnent 

The savings i n  time, labor and 
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n 

. 
FIGURE 8 

IKXS F0LU)cJER PLATE D1-E SYSTEM WITH AN ELEVATOR 

FIGURE 9 

EC6S UNIVERSAL M I X E R  ADJCGTED AT 0 DEGREE POSITION 
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FIGURE 10 
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CNERZAPPING 

FFl 

WGER/DISPERSER 

v m 

TURBINE/ALJGER 

PLANETARY 
PADDLES 

DISPFSER 
BLADES 

F I G U R E  1 2  
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The Follcwer Plate Discharge System is generally installed on a platform 
to permit discharge of the mixture in to  m t a i n e r s  or d i r ec t ly  to 
packaging mchinery. Hmever, an elevator mechanism can be incorporated 
in  the Systan to enable autanatic l i f t i n g  of the mix can 42" above the 
floor (Fig. 8) .  This optional feature eliminates the need fo r  a platform. 

C O ~ U S I O N  

Because of the changing needs of the m r k e t  and due to the  continuing 
energence of better and mre advanced raw mterials, the processor i n  
the adhesives and sealants and other process industries is m t i n d l Y  
faced with a multitude of tasks i n  order to m f o m  w i t h  such changes 
and developnents. 
equipnent mnufacturers for different  types of equipnent to s u i t  several 
process requiranents . 
understanding the special needs of the processors tcday, specialty 
squipnent manufacturers such as ourselves are placiq mre and mre 
enwsis cn machine design innovations. As a result of this 
ancentrat ion on innovations and also in  l i n e  with our mre than a 
century of amnitment to the process industries, we have developed a 
revolutionary change-can mixing concept. 

This new-generation mixing equipnent which w refer  to as the R a s s  
Universal M i x e r  is sui table  for  use an multiple mix cans of different  
s i z e s .  I n  effect ,  a processor can use cne uliversal  M i x e r  with small mix 
cans for research and developent purposes, with mediun-sized mix cans 
for pilot plant work, and w i t h  larger mix cans for  mixing an a 
production scale. Figs. 9 ,  10 and 11 shaw the  unique primary-secondary 
gearboxes which am be adjusted easi ly  to swing out  the mixer blades to 
conform with the size of the mix can to be wed. These gearboxes are 
inf ini te ly  adjustable fran 0 to 180-degree pxsitions. 

A mre important advantage of t h i s  hybrid mixing equipnent is that it 
can be supplied with a wide choice of mixer blade designs. Ihe f o l l w i n g  
figures i l l u s t r a t e  the nunerow ambinations that can be supplied, 
mking this equipnent a t ru ly  universal u n i t  for  multiple mixing 
applications. 

W e  ck) hope that our developnent of the Universal M i x e r  is a posit ive 
contribution and assistance to your continuing developnent and 
production e f fo r t s  in  the pharmaceutical industry. 

Today, he or she is m s t a n t l y  call ing on process 
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