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S RE = —— — [ (m—9| _10Cm(c=1 (13)
f (m—f) (m—r)f

Sl mazjslo SE jlie loj 4

1_dSE_ 100m dc = d
Fd_ =m_—m) [(f— N+ C—C:I (12.36) =0 at maximum separation efficiency.

fim—f dt
| \ i i u;b;l.u
o
‘( 1 d{Rm — Rg) 0. ie. when dRm _ dﬁ
‘ dt dz dr

12/26/2016

15



'&“@77
uwb,b‘_gm‘)s‘sb).ml)b doowlxo !JA\ g

L R=RI{l—exp[—k(t+b)]}  oBislejl lesglis S 4 (oo 4l a5 alolea
|73 I sl 01d Jlael D 818 bl oo
TR Kby bt o e il (£ B) 4 o II(RI = RVRI o

[ A polaol D g RI 13lie guy cas Jo 294

' R slie L o)l isle)l ing 395 oo odlisel 3,50 ol 0 aEslefl il
R .\:‘ww)é\;@&wlﬁ)l dUa>)J.|).g I’b )LLQA rb}‘.uob

= m(RIRIR +k(t,+b)=r, —>

| o 2 RI—-R
\,.. - =[ ( ")] +k (zq+b}+2k(:_,+b)-ln( T *)

L

<
Opmilighh a1y gl yial )y amolne KL
':_i;ﬁ:g[m(m‘;r&)} +k2,§£ +”"2b2+2kzb§r +2k2[: ‘In (RI‘;R#)]

< i RI-R
q
‘+2kb§:‘;ln( - ) (12.41)

n
:mbpﬁ})‘-\hshﬂw“%"f E r? slde

& g=1
B fa, d (o,
oo glEr) G(E)
1.3 [ " . . RI-R
| — Zrz)=2k212+2nkb2+4k52r+22 t:In
I.f‘“ak(ﬂl q=1 g=1 4='[ (R" )]
- RI-R
‘ -] +2b§1n( 7] ) 0 (12.42)

12/26/2016

16



e W 17

Oplisld s T gloyiolyly anlne L e

q=1 g=1

(Z rz) =2nk?b + 24 ):: +2k Z In (R"RI R) =0 (12.43)
g=1

] o cawd 4D g K 5015 12.43 4 12.42 bl > Jo b

Ingr-ln[(RI—R)/Rl} Igln[(khn)/m]. > z]

| o k=- ; 0 - —T (1244)
= nfe-(2) nfe-(2)

' l,..d Iz}iwilﬂ[(m—x)ml]l

= PRI B (12.45)

’/ m nk

=07
gl gld suiul )8 s ol )by dwwlxo & g

I—E E) )J)lﬂn9)9wua¢.é)§)]a)).)\ h_J.)lxaRI)L\.Qn‘_;sl.e(vwbw‘_g‘):
:‘m “o 3l yieS oolie o 5l a9 395 o Auwloe Zr G328 Hlaio g Lgd Ao
% oMJuqu)lA.QAJ|9J9w4~.o5Er)‘mbbwucw;)b)DRldlf

~ Cwl )Jaa J)y90 RI
,——qu‘ = d(Rm — Rg) . dRm  dRg _
| e =0, i.e. when TERATY JUR RN
dR/dt = RI - kexp[—k (r+ b)]
1: T Rlkyexp[—ky, (t+b0)] =RIk,-oxp[—k, (t+5,)]
l [ 10geligh die oloj
S RI k.,
! 1.. = [ln ﬁ.k_ - km bm + kgbg (km -_— kg)
% il ] g8
ey (12.46)

12/26/2016

17



Y | —

s v Y
MINL RAL vy LETTER \ g (. t
- 1 STGNAT LON . L’" A M ;
P o (B} g 13'119 .|
Coal — - - 3 —x
| Cleaner Ac P % =
Rougher or
Copper Cleaner Cc . . 1a .. .
5 g . ‘) 05#..41;513 Sy e
ecleaner Cre IS
1 = Mé a5 sbly mbs yo
Rougher Mr g A GASIS)
] Molybdenun |-~ . . . R .
"_‘ Cleaner Mc L)‘?" «® W PR r:l.‘;u‘
= ,,ILD." Vﬂilrurqhm 1 - 9[.1
Phosphate | Rougher Ph
Rougher rr
Phosphate f-— —
Scavenger Ps
- s Sttt PR
Lead Rougher L
I Zinc Rougher 7

Kinetic Coef. (k)

;
t
F
|

1620 3¢ 4 50 60 70 80 90 100 Flotable

Pilot Plant
STEADY STATE COEF. (Ro)

| FIG 8 MINERAL FLOTATION KINETICS SUMMARY

SO0

>

TABLE 2
FLOTAT ION MACHINE SIZE SELECTION 2
(EXAMPLE) _
- APPLICATION = COAL (ASH REDUCTION) 50l 0 1) 5 Jle
. DUTY:
© ROUGHER
- CLEANER

2 FEED (DRY) = 3859 MTPD
. FEED ASH CONTENT = 28 (WT. %)

. PERFORMANCE OBJECTIVES:
¥ - PRODUCT ASH CONTENT = 6.5 (WT. %) MAX.

- COMBUST IBLE RECOVERY = MAX. @ 6.5% PROD. ASH

OPT. ECONOMIC PAYBACK

== . PLANT DESIGN LIMITS:
- ROUGHER ROW LENGTH = 22.86 METER OVERALL
i - CLEANER ROW LENGTH = 16.76 METER OVERALL

® ECONOMIC EVALUATION ASSUMPTIONS:
. (1) COAL VALUE TO PRODUCER:
- $25/0RY TON @ 12% ASH
- $30/0RY TON @ 6.5% ASH
- (2) COST OF MONEY = 11%/ANNUM
1 (Ji PRODUCTION HOURS PER MONTH = 480
(4) MACHINE INSTALLATION COST = MACHINE COST.

® LAB (BATCH) FLOTATION TEST DATA

OVERY !XE TIME SPECIE RECOVERY (%
- gmm! -
3.5 B
9.1 0.68 27.8
13.8 1.00 38.7
18.4 1.2 47.8
23 1.6 55.6
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TABLE 3
FLOTATION MACHINE SUMMARY
(TYPICAL)
MACHINE MECH. "N
MACHINE FLOOR MACHINE CLEARANCE POWER REL. CELLS
SIZE AREA LENGTH HEIGHT* (WATER) cost BETWEE
MA3) | (mA2) | (M) () (Hp) | (§/(M73) | CON. B
1.7 2.55 1.37 0.88 4.5 1.14 8/10
| 2.83 3.00 1.52 1.04 6.6 1.00 8
4.25 3.42 1.83 1.1 10 0.84 6
8.5 6.97 2.29 1.37 18 0.55 5/6
14.2 10 2.74 1.51 26.7 0.45 4/5
| 28.3 12.6 3.05 1.93 48.3 0.38 3/4
42.5 V7.3 3.57 2.14 82.7 0.32 3
I
-
T
=00
v r: R :
wo F'C onvvereas =
N v Number of (#)) Rows -
9 [ = Eignt Cells/Row
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