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[ Abstract] The reverse flotation for desiliconization form bauxite is better than direct flotation, and the grinding before

flotation affects the flotation indexes to some extend. The grinding dynamic equation of bauxite based on the data of

grinding experiment of diasporic bauxite was derived. The calculated value of the equation is identical with the experiment

value. Further the grinding dynamic equation of intermediate grain size range suitable for reversal flotation has also been

derived. The grinding time required could be calculated when the mass fraction of intermediate size grain is maximum.

The formulation of grinding dynamic equation considerably simplified the grinding experiment, optimized the grinding

process.
[ Key words] bauxite; grinding dynamics; optimization
[ CLC number] TD 927.2

[ Document code] A

1 INTRODUCTION

The bauxite is the important material for alu-
minum industry and refractory industry. Bauxite re-
sources in China are rich!!. The explored reserves
are 2. 3 billion tons. However, most of them are high
alumina and high silicon diasporic bauxite and the ra-
tio of aluminum to silicon is low. The main method of
bauxite processing for desiliconization is flotation (in-
cluding direct flotation and reversal flotation)'*. On
the technological principle and linking with follow-up
Bayer’ s process the reversal flotation for desiliconiza-
tion is advanced and more reasonable than reversal
flotation. It is helpful for reducing mineral processing
cost, coarsing the grain size of the concentration, im-
proving dew atering performance of the concentration
and avoiding influence of flotation collectors on the
Bayer’ s process. Because dissemination size of dias-
porite and gangue-aluminum silicate is fine, a certain
grinding fineness shall be reached to separate the alu-
minum silicate from ores. But if grain size of bauxite
is too fine, the pulp dispersion is poor. Heter coagu-
lation will occur and the floatation index will be great-
ly influenced.

Therefore, the proper grinding time is very im-
portant. The present study is to determine the opti
mal grinding time in order to obtain the suitable parti
cle size range for reversal flotation through establish-
ing the grinding dynamic equation.

2 INVESTIGATION OF GRINDING DYNAMICS

2.1 Basic equation of grinding dynamics

Through the investigation and experiment'” !

that based on relationship of the reduction of the
coarse grain content and grinding time lasting, the
follow ing equation was obtained

R= Roexp(— kt™) (1)
or

Ro/ R= exp( kt™)
where R is the mass fraction (%) of coarse grain at

instantaneous grinding time ¢, Ro is the mass frac
tion of coarse grain of the feed material, and ¢ is
grinding time. The value of parameter m and k de-
pends on the feature and grinding condition of the
material to be ground. The value of m mainly de
pends on homogeneity, strength of the ground mate-
rials and size feature of grinding medium in a grinding
mill. Value £ mainly depends on grinding size, the
finer the material is ground, the smaller the value £ is
and the bigger the value m is.

2.2 Determination of parameters in equation

To determine the grinding dynamics equation of
diasporic bauxite, values m and k in the basic equa
tion must be determined. The parameters can be de-
termined either with diagrammatic method or calcula-
tion method'®". The paper uses calculation method to
determine the parameters of the equation.

If the mass fraction of the product are R and R»
corresponding to the grinding time 1 and ¢2, then we
get

Ro/ R = exp(ktT) (2)

Ro/ R>= exp( kt%) (3)

Taking logarithm from Eqns. (2) and (3) re
spectively, then
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Ry m rived to obtain the required grinding time when the
In Ri~ i1 (4) grain size range suitable for reverse flotation is the
Ry m highest!® 1.
In = ki (5) . . )
R» According to the Eqn. (1), the dynamics eque
Thus tions of grinding for sizes A and a are
hlhl!RQ/R]! Ri= Ro aexp(— kat™) (9)
. In(Ro/ R>) (6) R.= Ro, sexp(— k™) (10)
In(¢1/12) Then the grinding dynamic equation of interme-
and the value k£ can be obtained: diate grain size (a~ A) is
lnRJ ln&) R.= Ra= Ro o exp(— kat") -
pe —0_ Lo 7 Roa exp*(= kat™) (11)
b £2 The guide will be got for ¢ at both sides:
d(R,= Ry) !

2.3 Formulation of equation of grinding dynamics
According to grinding experiment of one kind di-
asporic bauxite, grinding time for mass fraction of

30% and 10% of + 0. 076 mm grain is shown in
Table 1.

Table 1

Crinding resnlts of bauxite

Mass fraction of

M ass fraction of + 0, D76 mm jgrain

Grinding time

/ min + 0.076 mm grain in feed ore
930 30%

0y
370 0% 81.76%

Substitute the data in Table 1 to Eqn. (6) we get

m= 1.91

Substitute value m in Eqn. (7) we get

k=2.14x10"°

Then grinding dynamics equation of this kind of
diasporic bauxite is

R= 81.76 exp(— 2.14x 10" ¢ 71y (8)
where R is the mass fraction of + 0. 076 mm grain.

To prove accuracy of the above grinding dynam-
ics equation, the calculation values and experimental
values are compared ( as shown in Table 2). It can be
seen that the experimental values and calculated val-

ues are well identical.

Table 2 Comparison between experimental values
and calculated values

S0z e . Mass fraction of + 0.076 mm grain/ %
Grinding time

/min Experimental value Calculated value
774 40 40. 42
1152 20 18. 14

3 DETERMINATION OF OPTIMAL GRINDING
TIME

In order to guarantee liberation degree of dias-
poric bauxite and gangue aluminum silicate and avoid
sliming, the grain size range suitable for reverse flota-
tion is 10~ 80 Mm'7.
grain size range of A~ a(A> a) is needed to be de-

The dynamics equation for

=l = RO,a.kamatm”A °

de
exp(— kat" )+ Roa®
kamat™a” 1'exp(— kat™)
If the value of ( Ro— Ra) is the highest, then

d(R,— Ry4)
= 0, and
di
Ro Jk,m, _ t'"Am_j'leXD(— kAmtm") (12)
Ro akama= t"e eexp( kq™e)

Through Eans. (6) and (7). values m and k in
the grinding dynamic equation of the mineral with
different grain sizes can be calculated and substitute
them in the above equation, the grinding time re
quired when the mass fraction of intermediate size,
(A~ a), grain is the highest.

Giving

_ Ro kumy
= Ro, akamy

Inc= kyt"e— kst"+ (ma— my)Int

In case of m.,= my,

t= ‘F_ [y (13)

Substitute value ¢ in Eqn. (11), the maximum

, then

value of mass fraction of A ~ a sizes grain can be ob-

tained:
— kJnec
R.— Ri= Ry , exp b bl T
— kalnec

(14)

Ro 4 exp o

Eqn. (13) gives the grinding time required, and
the maximum mass fraction of the intermediate grain
can be calculated through Eqn. (14) when mass frac
tion of intermediate (A ~ a) grain is the high-
est ' "1 These two equations have been testified as
reported elsew here.

4 CONCLUSIONS

1) Because the dissemination sizes of diasporite
and gangue-aluminum silicates are finer, its optimal
grinding condition should be determined in order to
fully dissociate them and be suited to the reversal
flotation.
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2) The grinding dynamic equation of diasporite

is derived through calculation. The results calculated
with this equation are identical with the results of ex-
periment.

3) The calculation formula for grinding time re-

quired when the mass fraction of optimal grain suit-
able for flotation are the highest is derived so it guides
the determination of grinding time and optimizes the
grinding process.
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