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Definition Of Particle Size

Symbol Name Definition Formula
dy, [Volume diameter Diameter of a sphere having the same volume as the particle v="d}
6
d, [Surface diameter Diameter of a sphere having the same surface as the particle S= z0s’
dsy [Surface volume diameter [Diameter of a sphere having the same external surface to volume d’
ratio as a sphere ds = d2
dg |Drag diameter Diameter of a sphere having the same resistance to motion as the V2
particle in a fluid of the same viscosity and at the same velocity(dq Fo = CoA pf B
approximates to d; when R, is small) whereCoA = f (dd)
Fo = 3zdanv
R.<0.2
d; |Free-falling diameter Diameter of a sphere’ having the same density and the same free-
falling speed as the particle in a fluid of the same density and
viscosity
dy: |Stoke’s diameter The free-falling diameter of a particle in the laminar flow
region(Re<(.2)
dn |Projected area diameter |Diameter of a circle having the same area as the projected area of A= .2
the particle resting in a stable position 4
d, |Projected area diameter |Diameter of a circle having the same area as the projected area of |Mean value for all possible
the particle in random orientation orientations dy=d; for convex
particles
d. |Perimeter diameter Diameter of a circle having the same perimeter as the projected dr=dc
outline of the particle
ds |Sieve diameter The width of the minimum square aperture through which the
particle will pass
dr |Feret’s diameter The mean value of the distance between pairs of parallel tangents to
the projected outline of the particle
dv |Martin’s diameter The mean chord length of the projected outline of the particle
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(1).Stoke’s diameter ;
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R iF A F(um)
- |c & EOPeS { R
= |& 4 (Screening) R % &  10,000~74(Subsieve Size ¥ jg| 3 10pm)
1 ¥ 8 100,000~150
= |® s (Elutriation) 40~5
r |BERCEL(R B ) 50~0.25
I |#c*% /% (Sedimentation) |€ 4 37 :40~1.0; 3o HF¥  5~0.05
NEEY VL 1~0.005
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18.4 - (Sizing)
g3 - fA
(1) &4 (Screening) : FHFAIT X | 5 kyp o * - TAWHLIEZ 8 o # 2 HL A
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(4) mBeiBdd B

20. & (Screen) @ E- BRI TIFRFR I E o F ¥ 9 £100,000 X 43pum P -
(1) %= & (FREH) -
(2) 2 &% & o

vy

21. @i @i o d &3 (Sieve wire) % &3 (Sieve aperture) £ o

W

22. Tyler (?Ff*) &

2A

122008 P enéF > H &5 E £ 50,0021 (0.053mm) 3 5 0.0029+ (0.074mm) o K|4FH— vt E B L 52000 #7 &P (Mesh) T & L&
- vtk 90 nEFI B o B &IV E (Sieve Ratio) % N2k s e T S Tap g2 B R 2

- 5 0.074mmx 2 = 0.104mm ;
50-08074mm-+ +/2 = 0.053mm
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Tyler & ASTM

5 342 (mm) R 342 (mm)
400 0.038 400 0.037
325 0.043 325 0.044
270 0.053 270 0.053
230 0.061 230 0.062
200 0.074 200 0.074
170 0.088 170 0.088
150 0.104 140 0.105
115 0.124 120 0.125
100 0.147 100 0.149
80 0.175 80 0.177
65 0.208 70 0.21
60 0.246 60 0.25
48 0.295 50 0.297
42 0.351 45 0.35
35 0.417 40 0.42
32 0.495 35 0.5
28 0.589 30 0.59
24 0.701 25 0.71
20 0.833 20 0.84
16 0.991 18 1
- e - —
)

3 Mesh 4 Mesh
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© ASTM & 12 18 & B (Mesh) 5 % o &34 /=5 1mm & — &34

(#® % %0 Double Rittinger's Ratio
% Richards #% 1! °

2

kTR

23.3 B
24.& 47 & &
R E EpE |BWEE (g) BEELE ARELEEY AHREEY
(pm) (Mesh ) % ) undersize oversize
+2000 +10 5 5 95 5
-2000+1190 -10+16 5 5 90 10
-1190+841 -16+20 10 10 80 20
-841+595 -20+30 20 20 60 40
-595+420 -30+40 25 25 35 65
-420+297 -40+50 15 15 20 80
-297+210 -50+70 10 10 10 90
-210+149 -70+100 5 5 5 95
-149+105 -100+140 3 3 2 98
-105 -140 2 2 100
£ 100
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Some Methods of Particle-Size Analysis

Method Approximate useful range (microns)
Test sieving 100,000 - 10
Elutriation 40 -5
Microscopy (optical) 50 - 0.25
Sedimentation (gravity) 40 -1
Sedimentation (centrifugal) 5-0.05
Electron microscopy 1-0.005

Standard test sieves are not available with aperture sizes smaller than about 37um. Micromesh sieves are available in
aperture sizes from 5 pm to 150pm, and are amde by electroforming nickel in square and circular mesh. Another popular
type is the “micro-plate sieve” which is fabricated by electroetching a nickel plate. The apertures are in the form of
truncated cones with the small circle uppermost (as following figure shows). This reduces blinding but also reduces the

percentage open area, i.e. the percentage of the total area of the sieving medium occupied by the apertures.

700000
R R R 7700000000000

cross-section of a micro-plate aperture
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Choice of Sieve Sizes
In each of the standard series the apertures of consecutive sieves bear a constant relationship to each other.

It has long been realised that a useful sieve scale is one in which the ratio of the aperture widths of adjacent sieves is the

square root of 2 (1/2= 1414). The advantage of such a scale is that the aperture areas double at each sieve, facilitating
graphical presentation of results.

Most modern sieve series are based on a fourth root of 2 (42 = 189) or, on the metric scale, a tenth root of 10 (A2 6-1.25 ),
which makes possible much closer sizing of particles.

For most size analyses it is usually impracticable and unnecessary to use all the sieves in a particular series. For most
purposes, alternative sieves, i.e. a /2 series, are quite adequate, whereas over certain size ranges of particular interest, or

for accurate work, consecutive sieves, i.e. a /2 series, may be used. Intermediate sieves should never be chosen at random,
as the data obtained will be difficult to interpret.

In general, the sieve range should be chosen such that no more than about 5% of the sample is retained on the coarsest
sieve, or passes the finest sieve. These limits, of course, may be lowered for more accurate work.
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% & & »cF (Screen Efficiency )

& P (Mesh) Dp - mm B GL%S oS
e B 1% i Y T %
4 4.699 0 0
6 3.327 0.296 0.071
8 2.362 0.187 0.43 0
10 1.651 0.475 0.85 0.195
14 1.168 0.746 0.97 0.58
20 0.833 0.878 0.99 0.83
28 0.589 0.948 1.00 0.91
35 0.417 0.966 0.94
65 0.208 0.977 0.96
-65 1.00 1.00
F,f
Raw Material \ N
AN
Sc‘reen \
v N C,c
Product #1 Product #2 T N —
c(f -t
E= ¥ x 100%
f(c-t)
c=0.85 =0.475 t=0.195
f— . 475-0.1
£_o(f —) _0.850475-0.195)

~ f(c—t) 0.475(0.85—0.195)
=175.93 %
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X & N2 G A AT
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£ & 1-5
W& & 032 CGR&)
#HE & 2-8
R & 5-20

X g &k (Difficult Grain )
R eI k]

2R Q;fjé_j%i}i{ip‘_%" o Ax ﬁ-ﬁ?’y‘ Bk o
( Critical size material )
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R R

F,=mg-mg-R
£4 &4 pe 4

F,=ma=mg-mg-R

ad® dv

6

d? d’
== 9~ 9, -R

pHEAMZ®%AE (.
Po:int2Z AR ( cn
t R (em )
DR ( )
: (@111
DA ( )
Dred Rk
HFeH (cm)
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A
2 2 2
R:Cpov A:C&ﬂd
2 2 4
1. Laminar Flow
2. Turblent Flow
C=1(R)

Re Reynold number

o.vd
F% Vi
y7i
y7i (0.01 poise ¢/

.Sec)

4

€)
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viscous flow

c-24
Re
18.5
C>Re (6)
C=~0.44 )
Stoke
5 (4 3
2 2
:AN'ﬂd'zﬁl—%wW
2 4 p\Vd
range
Stoke

Newton range
7 3

C=044

2 ) 2
-'-R=0.44-'D0V .ﬂd :,00V7zd
2 4 18.2

Re < 0.2
0.2 < Re < 500

500 < Re <10

®

®

©
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dv

dt
2
ad’ dv  zd’
B = PR
X _,
dt
3
p g(p—py)=R (10)
8 10
3
. 9(p—py)=3mN,d
- —
Vin :% (Stoke"s Law) (11)
9 10
3 V27Zd2
g(p—py) =2
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Y :Ji.g(p—p())d :Jsxg(p—pc,)d

Po

Newton®s Law (12)

3C Lo
Vm /sec
o,
Lo
4-8 5 6

(Trial and error)

2

CI{C2 Z%(p_po)pog d3

C _4 p=py 19
= ( ; ) s
Re 3 p, V

o

(13)

149

poise
C
12 @
C Re CRe* C/Re
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1a?

o

Figure 4.9,

Data of Fig. 4.8 replotted as F; Rel and f4/Re, versus Re,.

1./ Ra,

i |
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What is the terminal velocity of a 150um diameter particle having density 3145kg/m3, settling in (1) water and (2) in air? (Density of

water=1 000kg/m3, density of air=1.2kg/m3, viscosity of water=0.01kg/m.sec, viscosity of air = 17.5><10'6kg/m.sec.)

Ans:

(1) Since Re is unknown, the most convenient solution is by Eq. (13) and Figure 4.9
_ —63
CRe2 :%(IO_IOO),Oogd3 :4(3145 1000)1000x9.8(150x107)

=95
#2 3(1073)2

From figure 4.9 (y=1)

Re=2.9-= P
MU
29x107°

V=
(150x107°)1000
@

=0.0193m/sec
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1 4000pm p 5.2
20
2
2pum p 2.65
2
V
a=ro’=-\-
r
W= rad/s
Vi= m/s
Y = m

20pm

2.3

15
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11

V. = a(p - p,)d’ _ ro’(p - p,)d’

" 18u 18

V. = a(p—po)dz _ Gcg(p—po)dz
" 18u 18

Agl = Agr =



X 1.0 1.0~0.8 0.8~0.65 0.65~0.5 0.5
P Stoke’s Law Newton’s Law
9(p - p)d’
VStoke = Ps 18,Ll0 20
3 -p,)d
VNewton = PN\/ . g(p 100) 21
Po
X =0.3 ~ 0.9 Ps,Px
P, =1+0.8431g 7 = 1.03,/y 22
P _ 1.5y
" 8.95-7.39( 23
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Vms — g(p_ps)d
184,

an :\/§_g(p_ps)d
3 b

pP=HK %R

ﬂs:%#3b§

i fam T W L ERHERT
CHELREE
"RERLIGHGE
cFEERsTE R B od TR RIR Y ) o
FE- FRe

B L o

FTRASLAEARY AR EL RS o TR g PEANFREF L ST o
(=) WweErk:

wEp R RL o mMEAR L

WEANPEERRE MM ER S

, P,
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_ 9(p, — o)

ﬂ Pr—Po

d: PrL=Po

( )&

_ g(pz — P )dzz

ms2 1 8/1

\/SX g(p1_po)d1 _ \/SX g(pz_po)dz

3p,
di :,02 — P - C
d> p—p,

(:E# %4 ) Concentration Criterion ¥ * (£ 7= ARl 2 € 4 EHF S

C [ SUNAPIAR R sl 3
fEZ2>25 200Mesh
2.5-1.75 100-65Mesh
1.75-1.50 #£**10Mesh
1.50-1.25 1/4 3% v
<1.25 Figr £ ERHE
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hokv BEIER p= a3

i

2
g:: /7.5—1 N
d> 2.65-1
1

2R EY S

d 75-1
d: 2.65-1
TIARRITERE R BRI LFHR B HREET s B EW R
—t/i& E_,{— -+ f—‘—‘; o%b‘ﬁmf}‘ii # i%—ﬂ']"‘ % o
BRI g i
¢ )
di_ |p-p
d2 Y pi—ps
¢ )
d_p-p
d> pi—ps
P =HRHR
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MNEEREIEHE B

(1)
di_ [75-15 _,
d2 V2.65-15

di_ 75-15 _

d. 2.65-15

¢ )
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h |
=t e 1 — —t
VV Y () VH H
= E R ke i
tv=tH
h |
So—=—-+(3
Vv VH 3)
Vu = Q
bxh

~ Q=Vhxbxh(4)

# () Er ()

hVu hQ Q

VV: = = —

| bxlxh A
A=l

Vv

V ——=Vnu

Vv Vi \\

B o FEIE AR I
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WHELEP - 4B

Fhed L - FRFEHA
- FEF)
sy (P >~ BRI )
-&ﬁﬁ%i%#

R EERT RPRIEIRT A
BE: MEBR # o g 13 &

(1) ¥ %8

(2) #3845



(3) 8k 5y

M
T

f84e (Cyclone) : 1% g4 4eig (B M) HRM OB FHFTLALEE c 3 P PE G amchmpB A BKE o

(4) #&Filxws =i

R
(=)t os R A (2 i)
(Z) B Ak mEEd 0 RS



PIERRICE Ragl- 2

Vortex Finder
Do

7
Q

1) ———

W)

DX

0

7\

0

v‘v
A4

QRO

Air Core

— BSR4 2 %

Defy | A dtie i f§ i
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ideal dso ™ # A dk R chE T

100 ‘ _— — —=
‘ Real P R - R E 50%d Apex$ d 0 H 4 d Vortex Finder# 1! >
- R RF G dso e
% 50 |— — B — B #4d Apex or Vortex Finder$: 2 8% & - X o
0 |

dSO

Size (micron)

dsoersh B> 50
1. Feedz ER

2. E#ErT2ZRA
3. O/Fr &

4. UFr L

5. 48E %
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spigoteri~ /| F2 5
a.@ Fadk i®

b.spigot = /| (& - AR )FERB H

c. @ % Af(spigot= *)

BRIk L

1.

S

N o— B

Bros 4w A4 g ot AT E1000%
a%frlifttﬁﬁp\ BT AE s W] o M R o

A BF L m(10 pmid T SN PR e

PR R T RS

BREA S FIEALER Y -
AEHAL > EITHE - B3 o

% T

FRRR o ARG o
BRI R AT Y BB R B R

¥oi s



% & 1 (Thickeners)

RFha-k? cnEHIERFIE A (2 7w § C RRBFRA ZEBFRCR ,{;)}zmg%;;?t ; Lbiﬁﬁfﬁ;_‘%iﬁﬂb&%ﬁiﬁﬁ F T RN A EIY
PR MFETRR2IRE ST FHRAF LRI RBE  FPFER iﬂ#’ﬁ‘w RERSATE o 3 F 54
AN L R E #Bﬁmmu%ﬁo—ﬂkné FREF R A PR (Alum) ~ ARERAS ~ ARER B ARER S WP ARZ R E -

A4 3%k & 18 (Lamella)

Partrobes rair
ing bedawem Lhe
| damella Wiver e s
1 gl b ock Phaw an e plaier the i
1 I'HI.A ¥ [ B T Ja oy b wlntle o F,
13 :"_ T TRaPh i thee resuabianr prctor 1] o allarhiargs Laia g F
4 | |r\.|.|q.| ¥ Ls mm ':L -:..-.i-. |'Pu f-rn W quermrAl Fidd r
e —— | i 1] t &
T .‘-:.i-‘.'f l‘|I'- e @y




B 7 (Comminution)
#7 7% Crushing — /& 4 » fbrdf 4
dn B Grinding — % 4 Er¥xd

AR PG KR ek TR TR

I T
1. #2 %= (Primary Crushing)  100cm-10cm
2. ¥ B (Secondary Crushing) 10cm-lcm
3. mF (B #)Grinding

e & 10mm-1mm " B lmm-0.lmm
B 100 £ m-10 £ m ARwE 10gm-1um

FEAFFER AR R T
LBELALRAEXN
2.4 F & i
R kL
AR BT kit 2 T
P ok 3 e (A m)

I N

s R Fr s 4 B

T REE 4 N
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T g 24

. /& # (Compression)

. %4 4 (Bendin

.§J(Sh(earing)g) RSP EA Y AN 4 g AR
. 7% 4 (Impact) B -

. 3= 4 (Torsion)

. *7 %74 (Cutting)

. #|¥](E)# (abrasion)

—

T\4

N N L AW N

X TR T T

LAz A4 5550 2% #8 (Jaw Crusher)
iy = B3 #% (Gyratory Crusher)
2.¢ F48 4575 7% 18 (Cone Crusher)
#5757 18 (Rolls Crusher)
B8 7574 1% (Impact Crusher)
3. mpgs o A B 3 48 (Vertical Spindle Impact Crusher)

LR P SR
(1)%5 fu(Blake)i'] . ﬁv%ﬁ‘]\%»&‘_} =

TR 1
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(2)3~E%(Dodge);"] DB Fhh T

4

(3)  # 4% 7| ( Single Toggle Type) : # 5 &F tho 2 fdh > 7 2% — B # 5

y

A

E S

(4) 7 4% T 3| (Horizontal Pitman Type) : 2 Fi{% o #8f 2 T

[l




SRR AR

// | | Mouth B D GxL(r et £ 2)
Z \L S=F © & 4. (Close Set)
=>s5=
= So = So=F T ¥ [4.(Open Set)
Throat SO -S=W (/@7‘ %E.ThI'OW)
n=*< % (Nip Angle)
=S =

¥4 s T e

> H=0
R-Tpsinn-Pcosn=0 ------ (1)

X V=0
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TR+Tpcosn-Psinn=0 ----(2)

IM=0(* i ¥ <t ) (4 )
A Y SR F moment » R PP o BE @ 4

st Tl =Tpl =0 st Ter =Tol . (3)

? (4GSR uP=uR
“12 P=R

d (2) TR =Psinn-Tpcosn
(5) TR =Psinn- 1 Pcosn--------------- (6)

d (1)R= Pcosn+Tpsinn
(5)R= Pcosn+ (1 Psinn----------------- (7

Te _
$OMEG)AE RN
T Psinn—Pcosn

Bl T = ;
R 4Psinn+ Pcosn

_sinnN—cosn

usinN+cosn

«r,$INN— cosN = 4° sinN+ gcosn
st —24c0sN= 4 sinN—sinn
—~2pcosN=sinn(g’ —1)

iE
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tfl-i—J"(
T EMmBET =03

t"l'i"l‘j n:33 ° 241 (;E"_EAW-—!‘ ﬁ,\"\ C?L &»_ fE}‘_)

FANPLERBFGFERT A o

T, T
Bk #r taﬂ¢=§=§=ﬂ
—2u
7] tann:/J2 —
—2tan ¢
Ay tann= =tan2
™ tan” ¢—1 ¢
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F-7h v+ (Reduction Ratio)(/# 45 )

R.R =

o P LT v (Limiting R.R)

8 %

o, —
80% R.R 3 %

AT 2 AT 5460 - 54

100cm# #—10cm.5.Jaw Crusher#-#

100 _ »s5em
4

2 =6.25cm
4

(6 &R
B AR 1 L B e 4 (Capacity)

T =0.6lS, (5% 23
=R R o vt o

So =Rz B B »
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BALE T pd BT 2. ARELH
s 2T 18 (Gyratory Crusher).

=G>

[V

® #Cone Crusher (4873 775 1%)

e
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Hf— GxL(F1% &)

RR %4~6

w4 T=0.755,( - 2G)
(25 2 5

1494 146 T 7L R 9 52
23 s Hegit oo &R o AR

} g -

2. C.Cz RPM* G.C}- (C.C=250 RPM
G.C=150RPM)&c# 7 # & 4o

3.F - MR AT FINL G S AR
o P e o on RITFE T B
J\ /J\ o



FABRBEE o Rz v R
L s

?ﬁ%ﬁ&ﬁﬁ’”#%” BOREEC) PG o
st s Fl12) 0 @RS - 2R3

)

AEGR S BHEGE DAL A BRI TR

3

BRERERT AP RAZ S RER kDRGSO T RT o - BT e B ESSB30%L70%2 F
BT G 0 e G RE 0 BUTIEE -
PR S

T PIFEME I 0 2IERS T LR PR LR kT A B BB SRR A

B4 BE o ARG RET

o R iy o AL - LRge 0 2IER LI FRIZEAF  FAPF R LB

HEHoda] 5~31% -

BB E TR G SRR o A 1% (Free Feed)  #ft 41 o i 87 % %7 (Choke Feed) » F 4D -

3HEALY

AR S GERIE G HF  HAFE A RS R TR ek SRk o il & RIZE RS

A& e

B ET B FE ARSI HDRHE > X BRFHEFEB T I o B oG RFH S A FH o R A

-E
¥
==
[
et
.g_
4
&

B

BT ALAPR RIS B A S ] R FIOREL > IR P T HEYFIY O F 2 FREI LRI F T HY R

s o
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& #% 775 1 (Rolls Crusher)

58

A DXW (BE IEXE)

P A i
()F | 2RHRdh R o
QP HERBFE -
QiR FBHIET > - B L e
(DA Sd A o fRif & TE 4 F
g% °

S D GxLGET + o))

L™ Rt e

2.% 5 > T or Y M B Y o
3B RA SA R T 1200Mesht T o

AR R A A HEMEE Y
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B (Grinding)

# 20~ 30mesh

&4
A : 100~200mesh

P
3
P
3

FBFpart B RGH R e

# 4% (Tumbling Mill) : p # @& * & B

B 6 & 4
B ®oO|TE
L Zr03 ~ Al203
e |WEE £

1. 7 B 5 (Ball Mill)

2. $ & % (Rod Mill)

3. % 7 = i (Pebble Mill)

4. p %8 B 1% (Autogenous Mill)

59



A - B M T Pt e B (Ao Th)Z 1S B o

F4E -
Liner
g\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\g i ) y i o
§ § #F (Liner)s2) 3¢
Feed 9 - Tuion L. *9;_;\: ;f’ﬁ'*';
2. A FARAE

72222222223
Lzzzzzzzzzz

7.

3.4 > FARAE
4. T

&\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\

W2 2

()& EA 2.7 | & 5F

N
A
N
e
%Tz;‘;\
=
u
Rt
=
&
=
=
on
a
<
=
bl
WP
"
-
b0
-
A
S
|l
P
I
R

3. 4475 B ( Conical Mill)
4. % & E#%(Compartmented Mill)

() B AL 2 2747 e 2 4
1. 3% & $ (Ball Mill)
2. # B 5 (Rod Mill)
3. %P 7 J 5 (Pebble Mill)
4. p ¥4 B 1% (Autogenous Mill)

B) & 157 18 8 & = 2 (Method Of Discharge)# e 4 #f -
1. @ % & B 38F /i (Centre Discharge)
2. & % /% (Grate Discharge)
3. & % (Peripheral Discharge)

L L T
T T TN
| 2 3
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(4) B 7 P e K 82 T A2

1. R
2. i

677 4

(2
1.
2.
3.
4.
1
2.

b5id
. m
g

S

T
LA

FfEA o
FEEBES P AR B
P w4 g2 o ] IRRP] R4
A -

FE R B o AR E R R

R j /Jlﬁg; 7"#':%5&‘”5 s ﬁ;l‘:’ 5] Jﬁé‘ {'K fﬁr‘?"; ﬁgﬂ s fJIj:EIII é_ﬁ'g_f’fi o ?%"K,E%
R E KR -

Z A AR o

HREPBE RS

Sl

BEWOLHT Rk o

BEBERE LSRRG §HE ] 2B TERANERLEw A wHRTE 0 A SIEREIZS > 3 bR o
ﬂ@%é%ﬁﬁﬁ’ﬁ%%ﬁﬁm,$#§%¢% BB o

BB e B2 dosf B 0 BB B B A IR B S BB oot S RS L BEROE S S R
10Mesh = + ©

B B8 3 i f RS iR e (Circulating Load) » { FA P ¥ %2 4e » 374 % 7] i B2 5t 0 FITERGIE -
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fifh # 1% (Critical Speed) : #w 4 E30 & 4
RERR LR HUDLY P wRAE R AT =

C=W
rnVZ
sC= W=mmg
r
. rer
T: n'g
27N, ‘
x V= po =M% &R Nk=fpf i
n{Zme)z
y r60 =mg g=322 ft/sec’
N, = 54.2 N, = 76.7

JD
=F N BELE(f) D=F P A E(f)
42.3
e YRR (24])) Ny=——— D, d32: = ¢
BRI R ( ﬂﬂ)k\/D——d

N=NF N:#%irepm) £:74%

B=0.4~0.6 R| &5 ] » BErihi i > B i i# (Cascading Motion)
B=0.6~0.8 B %7~ > & ¥ #&:# (Cataracting Speed)

Bl RIRESE TR 6 o F ik 5320252 [6RPMPF » Hafken@ o ke im Bl & 2 > TP L RMeTHE < ) S2emE AP TH 0 BT
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R 0T

/\~

#*

LT o LT TRRE E S 2 A BT

2.

5
\“‘\ﬂ

&
AHE B RAGERAS B B
3. 67%3]{’, /&&irﬁ ?7%)9:—1 '!H”/)E\' %ﬁ’ /};%3*’ IE«}MQ%M—‘ §f‘§«_’ 5 A
dEER G o Aﬁz&iﬁ 7 R ’_“ B AL B Rl AR o
e B Fh(+H13mm i F) 7 k25~35%
fo & FH(+H13mm!2 )7 -k30~50%

4, ERLEE B EFELIEF B G F AREHENZ Y SR R - K E30%50%% £ ©

- B B 1% ¥y (Open Circuit Commination) : ¥ =t 5 > T ¥ B @& R A o 2 He iv L Lo

BELL HE AN KT AL

I

Jemz Adr o gt KA L g2 I F .

= BBk 2 (Closed Circuit Commination)

BB E Y SRS R RRE 0 AR LA BT TR F N AR SRR RS

VAN I}gﬁiz{ @Jﬁﬁi: BE

63



Feed(F.f)

~/ Blend(B,b)

Size Reducer
product(P, p)

Size Separator

V V

Oversize Undersize
(S,9) (U,u)

(& Ta %)

PR N mBA R B R AR - BACRFEZBE 0 TERRZ mB R RS

T BT o

SIEETE AR YT

% (s
B=F+S=P P=S+U
ey
Bb=Ff+Ss Pp=Ss+Uu
VA f dmrt  Le
Le=2= _f-b U= p
F b- s p— s

(ETN

sz(f_b)lz sz[ﬁ
b-s p-s

JF

Feed (F, )

Blend (B, b)

Size Separator

Oversize (S,

Size Reducer

I

CACEY

s)
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Undersize (U, u)

Product (P, p)

B=S+F
Bb=Ss+ Ff
— Bb=%9+Fb

F(f —b)=S(b-5s)

PEFRETTRE TG AR



F=4HEE = TR R R 2%

S=E®RF f iz ER s=PaTk? TR R 2 %
P:&ﬁﬁgj—g 12 :!é‘ b=:" @ 7}—'— LA ERREE 4 F}f‘}il%
B=R &2 £ P=RLE S ETHY W R R R 2%

B RS2
(1-R)(1-f)F
R(1-s)
REBLEASETH Y o A9 R Ok R 2 T P SRR {8 8 0 ePiR A b A B® a7 A 5 o
RGBT <R EE 2 Ex%
Bgh s A R RR 2 hy%
X_

S=—

XIOO%ZJ')E"‘ D2 VAL o

Bl R R K SCARI00H/MD R & 3UA A S R A FheT Bl RUATE § RN AT § L By ok
FI 5 Fl v AR, =

(wt%)

\ (cm)
W +2 50 10 20
2x1 30 20 40
m ax05 15 20 5 5
20.5x 0.2 3 25 7 50
] 0.2x0 2 25 8 45

65



B B8 (Vibrokinetic Energy Grinding Mill)

C] lll,l .
BN
i-*-ll!'l,'q ‘ |
——{ e AL

fi

o LNrecthy
artaching the vibmory
mecstor 1 ghee mill, eliminaring

PR B (Agitated Mill)

Drais Perl Mill
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i I iﬁ"'ﬁl. T K H'.:

@ i ; Fil ft 8 it

FAoE (@) Rock Salt NaCl

¥+ # Calcium Chloride CaCl,
T
¥ {2 i Carbon Tetrachloride L,

AR | peachiorothane CHClCCl,
i Linc Chloride ZnCl,
“srn (e Dvmide o, ca
Mm% Tetarbromoethane !ch,cBn
|5 Methylene Bromide CH,Br;
=@HE (M) Bromoform CHEr,
Z@4£4 Stannic Bromide SnBr,
[RiLFE A Calcium Mercury lodide CaHgl,
et o
A{LEUE Barium Mercury lodide  BaHgl

B 0% ety 5,4 mincsulpho Kk

o -
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TR EFHNE ]\@1&5%

(Horizontal Current Concentration or Flowing- Film Concentration )
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B Ht o R FEEREOLE L e R 0 I B ;1?;

FHr g Een B TER NG ER
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O Low s partictas

© Solid surfpre
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], Bl ”'/’*3&9%4""1/»1_* , e ERF AT HEITBBRZAE c AL AR -RFLFRLTRATLEGF A WG

n-

4
g2.° ﬁ‘ % # 3t ¥ 18 i% (Nondeposite Transport )
4y %iﬁ/u ﬂ; (Pinched Sluice)
45 #, (Reicherd Cone Concentrator)
W % iE 71 (Humphreys Spiral Concentrator)
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i AR rERE (Riffle) 4 F £ 2 (£ d (Rough Surface) , MmHFREZ FF > HEFUNFIEH 5 M FFE (Dedposite
Transport) > % 7 57 (Trough Washeror Sluice)¥ -

b KR

HBEREERE AR REERRE ) P4 2P B LR 3T T LE2 & RERFEERF L2 EFAaT b o BERTT LI K
R LA RRERREORAPF S FRP 23 R ERF) o ERFLTOMG B 4 ik ZT W2 04 F 4 B
Bl ARG 2 TR LA GRS TR PEEHST

#% % (Shaking Table)

* iE ¥ (Vanner)

#&# £ £ (Revolving Round Table)
Bartle-Mozley Concentrator % .

R E Ry S IEL B RERARPE o RSB GFET o FIREE /A, AR FRE  Ft e TR
B -

— &2 4mm~200 # A (74 M)z 7 &2 g5 F, 1.5mm ~05mm 2 Z Z A7 %2 Bl  FELERFLVELERFLICELA L PIE
BLEL20 P # 7 F 2AE - ho R A EAR L TR 10mm 2L g u&pn £4AE -

BFEVEZ LR 2Pl BEAERLBFIJ LM R -FFEVERL A2 RRBE S DV REFE -

B -1
BE 7 (Concentration Criterion) Tt £+ (g2 W EP)E W ER) TFF 2 W EP) 2 RE 1 10 {8 gt (C = P_1 o ) ¥

RGeS RS S ERE IS

TERAROERERET KERET LSRR R
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% %5 (Pinched Sluices)
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B* BB F (splitters) #-%6 A4 T EERFHF ¢ FFAEREAF - THBBERBA- AR - ERFE > AZETE 8 tUmih>
EHERFBLT LR ER I~12m°, FIR R LR 34 s £ R REHR T
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14432 #1% (Reichert Cone or Cone Concentrator )
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W7 (Spiral Concentrator)
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Figure 8—6 How the outward water flow effects segregation
in a spiral.

88



I HEE éix-z?%#"

-
N
3}

m&ﬂﬁlm’%mimﬁﬂé%**b.@%ﬁé&$ﬁ~&&ﬁﬁﬁ%o'?Bﬁ?@{fﬁj&ﬁkﬁﬁé’{?ﬁﬁ”gﬁ%
He s Bdf okl E R A

B d Hd - £ 245 L e EHR () A BBRH 3, HAT AKX > &4k d * &F [P ERIiffle Cleat) » ¥
Fe2 #3010 (Head Motion) # 4w (T E ¥ 2 7}1‘1@11«;:,% CEER St L_P P RATERE NG R °a%ffsf*€ﬁ=‘l
FEE R AR RAIRVERRZER RIS K R EL IR Ee R FEET 5 R R ENHREL S
A FINRIEERPLEFGEE AR o 77 A2 BRLZ I HE 0 ZRFGHE), LRITEG T LA e E | 2 B

R LG TR R ] R G IEE 0 F BRI F R -

#HEKERL R

1. A£G HHic?

2. FEALLGEFIER

3. AFAIE?

4. ZiFE
HF AR oBP L EROER KT R ELP B EFAAL R FRIER S M RH AR S IR - LR FF S A
2 ARF > A flE D S RRL -

89



2 ¥:E# (Vanner)

ABGT E LA L ZBRF FLAHER o J TR KL FHE, ARBTNERTERAIBBE > T ELKEREREFHLE
Kin AT ERRRBEFHBAL RED o TSRS RRRET R ARG RS A E xSk c HRFAN T
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# % 3/(Gyrating) # 7 7Eir #iFH
HY RIEF ent infe § o
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- #&# [l 4 (Round Table)
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4 - gk & B-ME#1 (Bartles— Mozley Concentrator)
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* o
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3
| E ‘
Tmiings
2 Concentrate\\ ¥
£
d
Collecting Discharging
Barties- Motley concenirator.
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(Vertical Current Concentration )

kR (FRFFA) BNETFLBERK RN ELAFE TR N E L FRE LI K 5 AU I LGSR
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BERF K 2L EHZ
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LTERARKNRLAITD GRp2L VTER > £ L FHFLRH (Moveable Screen Jig) > A RWE W ER* A AP RHF o d hH 2
£ R-kinA4 R RER  Ga HIr b 3 2H#RXEW (Fixed Screen Jig)

LR R & 5 83 PRI N
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7 4 & i (Magnetic Separation)
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FIG. 2.1. Conveyor guard magnet.
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