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IMPACT OF THE STIRRED MILL GRINDING MECHANISM ON GRINDING 

PERFORMANCE AND MEDIA CONSUMPTION 
 

 
 ABSTRACT 

 
Nowadays, the demand for a finer grind in minerals processing has set new challenges within the industry. 
Apart from a finer grind, energy efficiency and reduction of media consumption are also key drivers in 
optimising comminution technology in today’s plants. 
Anglo American Platinum and three other mining companies, together with Swiss Tower Mills Minerals 
and Outotec embarked on a technology comparison program to review what impact the different grinding 
mechanisms would have on energy consumption, grinding media wear, liner wear, product quality and 
throughput in the hard rock UFG comminution circuit.  This was tested in a tertiary grinding application 
comparing production size mills in closed and open circuit, as well as, vertical and horizontal mill 
arrangements. 
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INTRODUCTION 

 
Fine grinding has become an important part of the comminution circuit over the last decade. For many 
mine operators, the additional recoveries or grade quality improvements achieved by finer grinding has 
been the difference between making a profit or a loss when metal prices are low. 
Where 10 years ago mining companies had only one or two technologies or suppliers to select from, today 
the stirred mill product offering is much more diverse. All major technology providers have stirred mills in 
their portfolio and promote this technology for greenfields and brownfield plants.  This paper attempts to 
compare the different grinding mechanisms on the market by means of side by side test work in operating 
plants. The main comparison criteria were: 

a) Grinding efficiency (kwh per ton) 
b) Grinding media wear 
c) Product PSD distribution 

The difficulty for such a study is to find operations that have a production size mill and will allow a test 
mill to be extensively tested alongside it. 
Acknowledgements and an extension of gratitude must be made to those plants for providing the 
opportunity to execute such test work and provide the necessary support. 
 
 

1. Grinding mechanisms 

On the various sites and in different applications we tested the HIGmillTM which is a vertical mill with 
vane rotors against existing mills which were already installed on site such as: 

 vertical mill with helical agitator 
 vertical stirred mill with flat discs 
 vertical stirred mill with pins (sand mill) 
 horizontal stirred mill with flat discs 

 
 
 



        

Table  1.  Comparison overview of different grinding mechanisms 
 
Description Vertical mill 

with vane 
rotors 
(HIGmillTM) 

Vertical mill 
with helical 
agitator 

Vertical 
stirred mill 
with flat discs 

Vertical 
stirred mill 
with pins  

Horizontal 
stirred mill 
with flat discs 

Closed or open 
circuit 

Open Closed Open Open Open 

Grinding media 
type 

Ceramic or 
Steel 

Steel Ceramic Ceramic Ceramic 

Grinding media 
size 

Up to 25mm Up to 38mm Up to 6mm Up to 6mm Up to 6mm 

Typical 
grinding media 
surface per 
volume 

High Medium High High High 

Grinding media 
feed 

From top or 
bottom with 
feed 

From top From bottom 
with feed 

From top With slurry 
into feed tank 

Retaining of 
grinding media 

Inherent 
(gravity) no 
screens 

Inherent 
(gravity) no 
screens 

Inherent 
(gravity) with 
screens 

Inherent 
(gravity) with 
screens 

By centrifugal 
force of 
internal rotor 

tip speed medium Low medium high High 
Agitator 
material 

Steel Steel or rubber 
covered 

Poly Urethane Steel covered 
with rubber 

Rubber 

Liner material Steel Steel Poly Urethane Steel or 
rubber 

Rubber 

Grinding 
chamber 
pressure 

Atmospherics 
pressure 

Atmospherics 
pressure 

Atmospherics 
pressure 

Atmospherics 
pressure 

Under positive 
pressure 

Turndown ratio High None Medium small Small with 
fixed speed 
motor 
Medium with 
optional VFD 

Top feed size >1mm >1mm < 1mm < 1mm < 1mm 
Variable speed Yes No Partly No Optional 
 
 
1.1 Grinding mechanism of a vertical mill with vane rotors 
  
STM/Outotec’s HIGmill™ is a “stirred media” grinding mill where the stirred effect is caused by rotating 
vane grinding discs (rotors) together with stator rings situated on the shell.  The shape of the mill offers a 
small footprint.  The general structure and its main components are presented in the Figure 1.  

 



 

 
Feed
cons
 
The 
steel 
retain
highe
the b
 
The 
verti
direc
conc
press
grind
fluctu
speed
speed
 
The 
figur
at the

d is pumped i
ecutive grindi

grinding cham
media have b

ned in the mil
er than the slu

beads. 

rotors stir the
cal mill body

ction and the 
cept with the 
sure ensures o
ding efficienc
uations to a H
d. Product fin
d. The mill of

grinding mech
re below. They
e same time th

into the mill 
ing stages, wh

mber can be fi
been tested in 
ll by both the 
urry; therefore

e charge and t
y arrangement
gravitational 
stator rings a

optimal contac
cy. The final 
HIGmillTM can
neness is cont
ffers high pow

hanism consis
y are used, in 
he wear on the

Figure

from the bot
hich are basica

illed with up t
the HIGmillT

stator rings an
e no power co

the grinding t
, grinding me
effect ensures
lso eliminates
t between grin
product disc

n be dampene
trolled by ma

wer intensity w

sts of special c
order to transf

e rotors is bein

 

 
e 1. Outotec H

ttom. As the 
lly separate gr

to 70% of med
TM and may be
nd the gravity
onsuming sepa

takes places b
edia is in each
s inherent clas
s the possibili
nding media a
charges at th
ed by maintain
aintaining the 
ith reduced en

castellated roto
fer the energy

ng reduced. 

  

HIGmill™ 

material pass
rinding chamb

dia. Standard 
e used as requ

y, since the spe
arator or simil

between beads
h grinding cha
ssification of 
ity of short-ci

and the minera
e top of the 
ning the net en
feed rate, fee

nergy consump

ors (patent pe
y from the roto

  

es upwards, i
bers. 

ceramic, high
uired. The grin
ecific weight o
lar is required

s by attrition 
amber evenly 
particles. Fur

ircuiting the m
al particles, sig

mill at open
nergy via con
ed density, m
ption. 

ending) with v
ors efficiently 

 

it passes thro

h density ceram
nding media is
of the media i
d to avoid spil

only. Due to 
distributed in

rthermore the 
mill. The hyd
gnificantly inc
n atmosphere

ntrol of the mi
media level, an

vanes as shown
into the slurry

ough all 

mic and 
s easily 
is much 
llage of 

the tall 
n radial 
unique 

drostatic 
creasing 
e. Flow 
ill shaft 
nd shaft 

n in the 
y, while 



 

 
 
1.2 G
 
The m
low s

 
1.3 G
  
The 
polyu
slurry
 

Grinding me

mill is designe
speeds, with p

 

 

 

Grinding me

mill cylinder
urethane. The
y. 

Figure 2. 

chanism of a 

ed mainly for 
predominantly

Figure 3. V

chanism of a 

r is a tube w
e media filling

Special shape

vertical towe

closed circuit 
y steel media b

Vertical tower 

vertical stirr

with poly eth
g level is up to

 

 
ed vane rotors 

er mill with h

operation wit
being used as g

mill with heli

red mill with f

hylene lining. 
o 80%, screen

  

       

in the Outotec

elical agitator

th large recircu
grinding media

ical agitator (J

flat discs 

The flat gri
ns prevent the

  

c HIGmill™ 

r 

ulation loads. 
a. 

 

J. Allen, 2009)

inding discs a
e small media 

 

The agitator r

) 

are also mad
to exit the m

runs at 

de from 
mill with 



 

 
 
 
 
 
1.4 G

The 
tradit

 

 
1.5 G
  
The 
discs
produ
centr
rubb

Fi
 

Grinding me
 

stirred mill w
tionally small

Grinding me

horizontal stir
s mounted on 
uct discharge
rifugal action. 
er.  The grindi

gure  4. Verti

chanism of a 

with pins also 
. A number of

Figure  5.

chanism of a 

rred mill oper
a shaft which

e end. A roto
 The mill she

ing discs agita

ical stirred mil

vertical stirr

known as san
f screens preve

. Vertical stirr

horizontal st

rates with high
h is coupled t

or at the disc
ell is a tube wi
ate the media a

 

ll with flat disc

red mill with p

nd mills origin
ent the small m

ed mill with p
 

tirred mill wit

h power inten
to a motor an

charge end of
ith rubber linin
and slurry whi

  

cs (P. Radzisz

pinss 

nate from the 
media to exit t

pins (C. Ntsele

th flat discs 

nsities. Inside 
nd gearbox. T
f mill aims to
ng and the fla
ich is continuo

  

zewski et al., 2

clay milling.
the mill with th

e et al., 2012) 

the shell are r
The shaft is co
o keep media
t grinding disc
ously fed into 

 
2012) 

 The unit’s si
he slurry. 

 

rotating flat g
ounter-levelled
a inside the m
cs are also lin
the feed port. 

izes are 

grinding 
d at the 
mill by 
ed with 
  



 

 

 

 
 
 
 

2.1 G
 
Our 
Mom
2015
work

 
 
 

Figur

Gold mine in

first test plant
mbasa overland
5. The test per
k conducted w

 
 

re  6. Horizont

n the DRC 

t was at a Gol
d to the plant 
riod was 6 mo

was on a gold c

tal stirred mill

2.

d Plant in Eas
site. The mill 
onths and the

concentrate an

Figure  7

 

l with flat grin

Test Loc

stern Congo, t
was dispatch

e mill was shi
nd, we benchm

      

7. Gold mine i

  

nding discs (H

cations

the HIG 75/20
ed in April 20
pped in Nove

marked the inst

in the DRC 

  

 

. de Waal et a

00 production 
015 and arrive
ember 2015 to
talled mills wi

al., 2013) 

mill was ship
ed on site end 
o Johannesbur
ith the rotor m

pped via 
of May 
rg. Test 

mill. 

 



 

2.2 E
 
Our 2
on si
cond
 

 
 
2.3 P
 
For m
conc
Labo
situa
devo
stay 
discs
 

 
 
2.4 P
 
In to
PGM

East Rand G

2nd test plant 
ite in January 2
ducted were on

Platinum Pilo

many years A
centrators in S
oratory (DML)
ated at the old
otion in testing
ahead of the i

s against a ver

Platinum Pro

day’s econom
Ms is becoming

old Tailings P

was at a East 
2016 and test 
n gold tailings 

ot Plant 

Anglo America
South Africa. I
), comprises a

d Frank Conce
g and comparin
industry stand
rtical rotor mil

Figur

oduction Plan

mic environmen
g common in t

Plant 

Rand Gold Ta
work commen
 where we ben

Figure  8. E

an Platinum (
Its optimisatio
a laboratory sc
entrator comp
ng of differen

dard, AAP was
ll. The test ma

re  9. Anglo’s

nt 

nt with platinu
the industry.  

 

ailings Treatm
nced end of Ja
nchmarked the

      
 

ast Rand Gold

AAP) has pio
on and develop
cale test facilit
lex in Rusten
t concentrator
s very open to

aterial used wa

       
 

s platinum pilo

um prices belo
On a plant nea

  

ment Plant near
anuary until en
e installed mil

d Tailings Plan

oneered the fin
pment test fac
ty, as well as, 

nburg. Over th
r technologies.
o testing a hor
as a UG2 platin

ot plant at Rus

ow 1000 USD
ar Pilanesburg

  

r Johannesbur
nd of February
lls with the rot

nt 

ne grinding o
cility, the Div
a fully equipp

he many decad
.  As part of it
rizontal fine gr
num ore. 

stenburg 

, tailings regri
g, we were abl

rg. The mill ar
y 2016. Tests 
tor mill. 

option in its pl
visional Metall
ped pilot plant
des, AAP has
ts continuous d
rinding mill w

inding to liber
le to do compa

rrived 

 

latinum 
lurgical 
t which 
 shown 
drive to 

with flat 

 

rate 
arative 



 

testin
comp
 
 

 
 
 

The t
exist
 

 
 
It is n







 

ng between th
parison data w

test setup in a
ting mills. The

noted there we
 For some

mills. 
 The locat

used. 
 It is impo

 

e rotor mill an
will be availabl

all plants were 
e same grindin

ere some chall
e sites, it was d

tion and type 

ortant that feed

nd a vertical st
le by the end o

Figure  10

3

 similar. The m
ng media used 

Figure

lenges experie
difficult to get

of sampling 

d and product 

 

tirred mill with
of April 2016.

 
. Platinum pro

3. Test s

mill feed for t
was the same

 
e  11. Typical 

enced during t
t the same me

points is very

samples of the

  

h pins. The tes
. 

oduction plant

setup 

the test mill w
e as that used i

test setup 

the different te
edia for the tes

y important to

e mills are tak

  

st work is still

t 

was taken from
in the existing 

ests as follows
st mill as that 

o ensure the s

ken at the same

l ongoing and 

m the same feed
mills. 

s.: 
used in the op

ame feed mat

e time.  

more 

 

d as the 

 

perating 

terial is 



 

4.1 G
 
In th
stirre
 

a
 
Tabl
 
Desc

F80 
P80 t
SGE
Med

b
 
Tabl

Desc

F80 
P80 t
P80 t
SGE
SGE

Med
Med
 
 

Gold mine in

he DRC we con
ed mill with fl

a) Milling w

le  2. Results f

cription 

target 1 
E to reach 15 m

ia consumptio

 
b) Milling w

le  3. Results c
 

cription 

target 1 
target 2 

E to reach targe
E to reach targe

ia consumptio
ia consumptio

n the DRC 

nducted two s
at discs. 

with fine feed (

fine feed test 

micron 
on target 1 

with coarse fee

coarse feed tes

et 1 
et 2 

on target 1 
on target 2 

4

ets of tests, on

(full stream). R

HIGmillTM 

25 um 
15 um 
13,4 kWh/t
120 gram / to

ed (cyclone un

st 

HIGmillTM 

60 to 70 mic
29 micron 
15 micron 
9,2 kWh/t 
35,7 kWh/t

78 gram per 
252 gram pe

 

4. Test re

ne with fine fe

Results are pre

Exist
mill
25 um
15 um
25 kW

on 290 g
 

nderflow). Res

Exist
stirre
discs

cron 60 to
29 m
15 m
18 kW
Coul
reach

ton Not m
er ton Not m

  

esults 

eed and one wi

esented in Tab

ting vertical st
with flat discs
m 
m 
Wh/t 
gram / ton 

sults are presen

ting vertical 
ed mill with fl
s 
o 70 micron 

micron 
micron 
Wh/t 
ld not be 
hed 
measured 
measured 

  

ith coarser fee

ble 2. 

tirred 
s 

Com

 
 
 
 

nted in Table 

lat 
Commen

 
 
 
 
Not possi

 
Not possi

ed against a ve

mments 

3. 

nts 

ible for existin

ible for existin

 

ertical 

ng mill 

ng mill 



 

4.2 E
 
On th
are v
 
Tabl
 
Desc

F80  
P80 t
P80 t
P80 t
SGE
SGE

SGE

 

 

 
4.3 P
 
In th
grind

East Rand G

he East Rand T
vertical stirred 

le  4. Results E

cription 

target 1 
target 2 
target 3 

E to reach 28 m
E to reach 22 m

E to reach 17 m

 

 

Platinum Pilo

he AAP’s DML
ding mill.  UG

old Tailings P

Tailings Plant
mills with fla

East Rand Gol

micron 
micron 

micron 

Figure

ot Plant 1 

L Pilot Plant th
G2 ore was use

Figure  12

Plant 

t we conducted
at discs. Result

ld Tailings Pla

HIGmillTM 

40 um 
28 um 
22 um 
17 um 
4,2 kWh/t 
11.2 kWh/t

31,9 kWh/t

e  13. Signatur

he HIG mill w
ed in the tests. 

 

 
. Signature plo

 
 

d a side by sid
ts are presente

ant 

Exist
mill 
40 um
28 um
Coul
Coul
8.6 k
Coul

Coul

 
 

re plot East Ra

was compared 
The Pilot Plan

  

ot coarse feed

de test with the
ed in Table 4.

ting vertical st
with flat discs
m 
m 
ld not be reach
ld not be reach
kWh/t 
ld not be reach

ld not be reach

and Gold Taili

to the operatio
nt’s secondary

  

d 

e existing fine

tirred 
s 

Com

 
 

hed  
hed  

Benc
hed Targ

exist
hed Targ

exist

ings Plant 

on of a pilot sc
y milling circu

e grinding mill

mments 

chmark test 
get 2 not possib
ting mill 
get 3 not possib
ting mill 

 

cale horizonta
uit product for

ls that 

ble for 

ble for 

al fine 
rmed 



 

the fe
optim
tests 
 
Tabl
 
Desc

F80 
P80 t
SGE
Med

The 
the s
 

 
 

feed to the terti
mized conditio
but had a med

le  5. Results A

cription 

target 1 
E to reach 53 m

ia consumptio

 
PSDs were an
imilar feed PS

iary mills with
ons with a 70%
dia filling deg

Anglo Platinum

micron 
on per ton 

nalysed using 
SDs with the r

Figur

h a slurry SG o
% media filling
ree of 60%. R

m 

HIG Mill 

100 micron
53 micron 
10.48 
- 

a laser analys
respective prod

re  14. PSDs o

 

of 1.4 t/m3.  T
g degree.  The

Results are sho

Hori
with 
100 m
53 m
16.4
- 

ser called the 
duct PSDs of t

 
of the feed and

  

The horizontal 
e HIGmill was
wn in Table 5

zontal stirred 
flat discs 

micron 
micron 

Malvern Mas
the two mills.

d product of bo

  

stirred mill w
s not optimized
5. 

mill Com

 
 
 
Not m
ZR4
used

tersizer 2000.

oth mills 

was operated at
d at the time o

mments 

measured (Kin
00 3.5mm me

d) 

  Figure 14 co

 

t its 
of the 

ngs 
edia 

onfirms 



 

 
 
Figur
stirre
obtai

4.3 P
 
In th
stirre
grind
consu
work
 
 
Tabl

Desc

F80  
P80 t
SGE

Tabl
Desc

F80  
P80 t
SGE

  

re 15 illustrat
ed mill.  The 
in a P80 of 53µ

 
 

Platinum pilo

he Pilanesberg 
ed mill with sp
d mill. The tes
umption of th

k is still ongoin

le  6. Results f

cription 

target 
E to reach 44 m

 
 

le  7. Full feed
cription 

target 
E to reach 44 m

 

Figure  15. S

tes the signatu
energy saving

µm. 

ot plant 2 

region in Sou
pokes. The tes
sts where done
e fine grinding
ng and the me

fine feed test c

micron 

d stream 

micron 

Signature plot

ure plot of th
g using the H

uth Africa we w
st work was do
e on scalped an
g can have an 
edia consumpt

classified feed

HIGmillTM 

80 micron 
44 micron 
14 kWh/t 

HIGmillTM 

80 micron 
44 micron 
6 kWh/t 

 

 
t of the HIG m

he HIG mill w
HIGmillTM tran

were able to ru
one in a pilot p
nd un-scalped
impact and m

tion will be me

d stream 
 
Exis
stirr
80 m
44 m
28 kW

Exis
stirr
80 m
44 m
16 kW

  

mill vs Horizon

with a compar
nslates to 36.1

un the HIGmi
plant where ta

d feed. The ene
make a project 

easured. Resul

ting vertical 
red mill with p
micron 
micron 
Wh/t 

ting vertical 
red mill with p
micron 
micron 
Wh/t 

  

ntal Stirred mi

rison benchma
13% to reduc

llTM side by si
ilings where r
ergy consumpt
feasible or un
lts are shown 

pins 

pins 

 

ill 

ark of the hor
e a F80 of 100

ide with a vert
run through the
tion and the m

nfeasible. The t
in Table 6 and

rizontal 
0µm to 

tical 
e fine 

media 
test 
d 7. 



 

 
 

 
 
 

5.1 G
 
The t
mill 



Gold mine in

two compariso
with discs) in 
 The vertic

Fig

n the DRC 

on tests betwe
the DRC have

cal rotor mill (

gure  16. Sign

Figure  17. S

5

een the vertica
e shown sever
(HIGmillTM) n

 

 
nature plot cla

 
Signature plot 

5. Discus

al rotor mill (H
ral interesting 
needed much l

  

assified feed st

full feed strea

ssion  

HIGmillTM) and
points: 

less energy on

  

tream 

am 

d the existing 

n both fine and

 

 

mill (vertical 

d coarse feed t

stirred 

tests 



        

 Although the same grinding media has been used in both mills, it was observed that the grinding 
media consumption (gram/ton) in the HIGmillTM was significant lower (almost 30%). This 
implicates a direct linear relation between the SGE (kWh/t) and the grinding media consumption 
(gram/ton). Refer to Table 8. 
 

Table  8. Grinding media consumption gold mine in the DRC 
 

F80 25 µm, P80 15 µm F80 60-70 µm, P80 29 µm F80 60-70 µm, P80 15 µm 

  HIGmillTM Existing mill HIGmillTM Existing mill HIGmillTM Existing mill 

SGE (kWh/t) 13,4 25,0 9.2 18,0 35,7 
Could not be 

reached 
Consumption 
(gram/t) 120 290 78 Not measured 252 

Could not be 
reached 

Consumption 
(gram/kWh) 8.96 11.60 8.49 Not measured 7.06 

Could not be 
reached 

 
 Apparently the HIGmillTM grinding mechanism results into a more efficient transfer of energy into 

the slurry, as where for the existing mill much more energy goes into the undesirable grinding of 
the grinding media. 

 With the coarse feed (F80 of 60 – 70 µm), the HIGmillTM was able to reach the second target level 
(P80 of 15 µm) within one grinding step using a SGE of 35,7 kWh/t. However the existing mill 
was not able to reach target level in one grinding step, as the mill reached its limits before 
reaching the P80 target. 
 
 
 

5.2 East Rand Gold Tailings Plant 
 
The two comparison tests between the vertical rotor mill (HIGmillTM) and the existing mill (vertical stirred 
mill with flat discs) in South Africa have also shown several interesting points: 
 

 The HIGmillTM was easily able to reach in one grinding step the three P80 target levels of 28 µm, 
22 µm and 17 µm. However the existing mill was only able to reach the first P80 target level of 28 
µm. The two finer target levels were not possible with the existing mill in one step, as the mill has 
reached its limits before reaching the P80 targets. 

 Again the vertical rotor mill (HIGmillTM) needed much less energy to reach the P80 target. 
 
 
5.3 Platinum Pilot Plant 1 
 
This direct comparison test between a pilot HIGmillTM and a pilot horizontal stirred mill resulted into a 
large grinding efficiency gain for the HIGmillTM of 36% (10.48 kWh/t for the HIGmillTM versus 16.4 
kWh/t for the horizontal stirred mill). The same type and size grinding media has been used in both mills 
for these tests. It has also been noted that the PSD curves of both mill types are basically overlapping and 
that there is no short circuiting occurring. 

 

 
 
5.4 Platinum Pilot Plant 2 
 
This direct comparison test between a pilot HIGmillTM and the vertical stirred mill with spokes resulted 
into an substantial grinding energy reduction for the HIGmillTM for classified stream 46% (14kWh/t for the 



        

HIGmillTM versus 28 kWh/t) and for the unclassified stream 63%  (6 kWh/t for the HIGmillTM versus 16 
kWh/t)  for the vertical stirred mill with pins. Again, the same type and size grinding media has been used 
in both mills for these tests.  
Presently the testwork is ongoing on a larger scale to also compare grinding media consumption and PSD 
curves together with recovery improvements. 
 

 
CONCLUSIONS 

 
The HIGmillTM fine grinding technology has been tested against the vertical stirred mill with flat discs, the 
horizontal stirred mill with flat discs and the vertical stirred mill with pins. In all these tests the unique 
HIGmill technology resulted into the lowest energy consumption. To be able to explain these huge energy 
savings, there must be several major differentiators in the HIGmillTM technology: 

 Vertical arrangement with feed from bottom: use of gravity (hydrostatic pressure) to ensure very 
good contact between the feed particles and the grinding media 

 Vertical arrangement: the grinding discs have to agitate the grinding media in a horizontal radial 
direction only, not lifting media, thus maximising the energy input from media to slurry. As 
where with a horizontal design, in addition to agitating the media, the grinding discs also need to 
continuously lift the bed of media from the bottom of the grinding chamber which wastes energy 
working against gravity. 

 An even grinding media distribution in radial direction is essential. This is an inherent feature of 
a vertical mill design, as where in a horizontal mill there will always be more grinding media at 
the bottom than on top. Evidence of uneven media distribution in a horizontal mill is that most 
wear happens on the bottom half of the grinding chamber. 

 Special shaped rotors (patent pending) ensure an even grinding media distribution in radial 
direction is essential resulting into a truly efficient energy transfer, while at the same time the 
disc wear is being minimized. 

 The exclusive concept with the stator rings result into a grinding mill with truly several grinding 
chambers and into an efficient inherent classification 

 The stator rings avoid the possibility of short-circuiting the mill even a high volume flow. 
 The vertical arrangement combined with the stator rings ensures that the grinding media is easily 

retained in the mill; there is no requirement for a power consuming separator and/or screens at the 
discharge side 

 
 
 
 
Furthermore the test comparison with the vertical stirred mill with flat discs showed clearly that the 
grinding media consumption of the HIGmillTM is significantly lower. The HIGmillTM is transferring the 
motor energy efficiently into the grinding of the mineral particles in the feed slurry; the vertical rotor mill 
however seems to transfer much more energy into the grinding of the grinding media and could not reach 
the finer P80 targets at all. 
 
The comparison test of the HIGmillTM with a vertical mill with helical agitator will start later this year and 
will be part of a follow up paper. 
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