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-- w r l  aaq~w-qmni a"umilun 4 

(Fourth-order Runge-Kutta method) 

I..I ? 5 ~ l ~ l m o ~ r ~ ~ w ' l ~ ~ ~ 0 a i ~ ~ ~ ~ n i ~ ~ ~ ~ a ' n 0 ~ ~ ~ ~ i ~ u ~ u  (initial value problem) 

i o ~ h i u 6 u u n l ~ ' i a  ldu ~no4oou6rnof(€uler's method), ?3noqo6uYUWC (Adam's method), 33 

no4a?u(HeunSs method). ?;n04f4~-qmmi(~un~e-~utta's methode) 1fluh.i &udn:?~~ 

n ~ i u u a i u i i  un:n?iuej~uinttmnpi7q6~ lu?n~iii~u~bfiu6lfi~~~~-~mrni &~ud  4 lunir 

u~auni r rdou i r iu~n~mo~uumn:~~~~~  (qnun:r~ua~uund 3) 
d ?sqq~-qnmi M u d  4 9 ~ ~ l ~ ~ ; i i r i l ~ ' i a d I b i k ~ ~ i u i i ~ r r o c i i ~ ~ ~ i ~ n ~ i ~ ~ a ~ ~ ~ ~ 1 : l u n 1 r  

J i i w ~ ~ d f i o ~ n i r u n 8 w ~ i n ~ i u ~ n u ~ m r ~ ~ ~  ~ u ~ ~ ~ 1 d l ~ u n i r d r ~ 3 ~ ~ r : i d u u ~ 3 ~ ~ ~ ~ - ~ m m i 6  . no n i o u i ~ i i n ~ i 5 ~ ~ 1 u n ~ i u ~ n u ~ m t ~ ~ ~ ~ ~ o r i o l ~ ~ i i m ~ n 8 ~ u ~ i ~ ~ i u ~ n u ~ m r ~ q ~ m 1 u u  4.1. .  J J --Y 9uu 

A .  ~1ui ro ' l#u~r :~u~un10~~w'u~~ i8~~~~( f1rs t -order  differential equation) iiu?u n munis 

whul nic 'la 

d y ' = f ; ( x , y , , y  dx ,,..., Y , )  

h u d o u b u t n i u  n arrnir 

J J Omun y,, f o  i7rnouno~auniGi6um jnoqmunit (n.1) [U i i u u u ~ u a r :  x, 

J tdar3'rrni~iao.r'Lu~~#~u~ x, = x,  i i n i t l l ~ u r ~ o u l a u t n ~ u n o ~ ~ ~ ~ d t p i ~ ~ ~  
Y 

y o  j = 2 . .  n ~inliuld?3fqrq-qrnmi ~unitui~iimouiiu~'uG~mou i = 1 u;o 
J Y J  y , ,  j = , . . ,  u n : l # i i m o u n u i ~ b i ~ ~ i l ~ ~ ~ o ~ ~ n ~ r n ~ u ' ~ ~ n ~ m ~ ~ ~ m o u d ~ u ~ u ~ u m ~ u  i = 2 



A Oaunrii Step size, h =xi+, -x i  umdiao~ k j l , k j ~ ,  k,3 umr kj4 ui l6~in 

-1 Omun ( ifluaunimywi~ne~aunir~i6u$ j aowi'~udr Y , ~ ,  yZi  ,...,y, n'y xi mouidrrui~ 

tiiiimou y; rdorii\ffl#uirii kj2 K d  

1 yt = y..  +-hk .  
)I ,a 2 '2 (n.4) 



d~wh~umouIunitip1$~ldt~~llt~1ii~~einld~ 

I. r?;unldtunnrdqwhip1~qldt~tL1 @PRAY ~inu#rr setup.exe 1umhr.iqudu A 

* A (w% B u&~usin i t i~1f i~rnm~~l~u~~~moJ.P~~@4) lpluqinruv &-start uuniariu7J.Psq 
A' tzuud~BniSubd 95 rijoniuy Run qiniufiuw' a:\setup.exe (w% b:\setup.exe qu6u 

r~ljo.r~ou%,rsle%~~@4) S ~ ~ I I ~  9.1 

2. ~in~uldtuntuim~~q:l$~#riiwurn~oua:o~rinmoq@~ 





- wy File dsrnoubi?u~~~~djti~ueii~~ol'.tt 

New ' l~r?;tlnuwu~i~iu(worksheet)~~duuro~rmo~unz~ur~i~ni?~iu?nrd?:~m~ 

nivr'lunitriie'Pl(u 
" 2'4 

open l~r~or i lmuf lu#aqnn~~ni tA~u~~r iouuuium~~nf iu~nl~n~~~o' i r~1o lnu 

uflu4oyn~u~:riluufludijd~unuiu~o~u~u#oqnrflu .sol rii$u 
J r r  

save l 4 ~ w ~ u u n n u f l u # o y ~ ~ i n ~ n n i t P i i u ~ n r ~ o ~ n i u ~ ~ o Z ~ m o ~ u ~ d ~ u n u i u n o ~  

uflufoynrilu "*.solM 

I.J r  r  
save AS l ~ r w o u u m n u f l u 5 0 y n ~ i n w ~ n i t ~ ~ ~ ~ ~ d o ~ n i u ~ u ~ o Z r w o ~ n u ~ ~ n ~ t ~ ~ u u m  

ilouflu'luri L L ~ ' Y ~ ~ ~ ~ ~ ~ ~ ? u ~ ~ I ~ % D ~ u ~ ~ u # D ~ R L ~ u  .sol rdun~tr 

Printer ijfioqwydjti~u I% 

- Print 14rdo~u6#oynniu'lu~o~rwoobon~w~o.rb6 
J - setup ~4rw~r i iu~m~i~a:~~on~P; 'm~3u~ 

Exit ~#rdooonqin~r~tunou 

& ufimqwy File na~fdn~ntu~iu~nruid~z~m?in1wn1t~19'n(u'ludrilnfd~fmun1s~m 
Y uunn:ooqui 



- wy Edit dr:nou~?u~7rdjdouoi74~~4~ 

cut l#~dofim#an~~ud~nr~anlflur~A~meQ~Suuoim 

copy l#~do6maon#am?~ud~n&onlflu~aA~maQ~Suuoirn 

Paste l#~do?i~#o~~~uqinmSuu~im$~oAw1af 

Delete ~#~doau#on?iud~nrhjan~flu~o~imoi 
Y 

Select All ~ # ~ d e r h j a n # o n ? i u ~ ~ v u m ~ u ~ ~ ~ ~ m ~ i  

& umnqwy Edit n a ~ l d ~ ~ m w i ~ u ~ w v ~ d o : i d m Z n 7 w n ~ ~ ~ ~ ~ m ~ ~ l u d ~ ~ n I ~ i ~ ~ n ~ n ~ ~ ~ m  
t 

HUmRZBQ4U7 

- ~ u y  Fonts dr:nou8;?uAikqrieuiig6qt 

~on ts  I # L ~ ~ L ~ ~ U U ~ U Y U  um:~d~~ulfi~~nwluLoALm~i 

- wy  bout 1#~deud~l4#e~aao~~9'mii0dt~~ntu 



.I - aitwouni?ld$uya (Input Data) 
Y 

- a'rrmeuni?d?:u?aua (Process) 
Y 

- Y'umuunisumm~ua (output data) 

.1 

3 . 1  a'umaunitldiioym (Input Data) 
Y 

%umeuniold~uqn (griua::rZumC?%o 4.3.1) d t : n u u ~ ~ u u ~ q o ~ i u k l d % u q ~  

rrud.rri~riim(u urr"i~odiukld%uq~C~7muumm::ou~~i urr"i~on~~ld%oqnnitnrlr:~iun~im 
" 

n o 4 u ~ n ~ : o u ~ i i  u i i7~od iu~ ' ld$oyaoy in(u  ua:ufiqoni?~d#oymni?ns::9iun~im 

n m u y ~ ~ n ( u  uan.r~d~d4 9.6, a.7. 3.8, 9.9 ua:: 9.10 t i l u ~ ~ ~ q a h u ~ u u t i ~ ~ f i n m ~ u  

"Next" ~do~4i~u15;1q~0~~1W ~m~~~wi:uu'i~ani?'Ld#oqmnitn?:~iun~imnu~u~in(~~m:: 

uu~la:eo~~iu7n1d$~~n~noiludnmI]u 'OK" q~nn~ufiqqoummq~q& 3.1 1 rduriou~fi 

@fld4oqalfinoil u%ldn'nnI]u uCancelM rd~1,dboqanitno:~~un~inlud 

9.4.2 iumsunid?:u?aua (Process) 

3.4.3 ~~mouni?UfiPWfJa (Output data) 

~umoun~tufi~1.rum(g0~ua:LZum~~4o 4.3.3) @ ~ f i i u i t o ~ ~ o n ~ u u u n ~ t u ~ m ~ ~ m  
4 w .  

miu6&uqnit d~u'lu~aun 3 uuu 'lo uuumpl uuu8qrnd ua:uuun:rZun uamurr"iqu:qdd 

3.12,3.13 ua::a.i4 miuiiKu 





i-i I i- 









t Ka~di~nit~iu?ruu1dsdm'an7w?auniss'~1~~b0n1t~muum~::oo~ui~u~~~mfi~~~::tii~1~1 
Y 

i i ~ l i l o f ~ i i q  D O ~ B ~ ~ Z U I I N ~ U ~  I INLGULL~~~  2 urnm.~KwioWu 

a3mgdntnl: mtxunt.rk# 1 1t.rt.r~~uurid 2 

nulutwq : i1uauGa7m 2 GQ 
" 4  4. memnrnon~# : uikdtrmnd 2 

au~mao.rqdntni n81.r 1.2 LUWT 

u1a 3.7 LUW9 

4-4 1.5 lNW1 

3 .I. wunnitijm~u 1 x 0.45 miti.rrumt 

xu~i . r~ inunci . r r i i~~m~ud4~1~~1 1 L U W ~  

naiu~3ar~urn1azuamAou (Umb) 0.3 wmsdo?uil 

n a ~ ~ r h ~ ~ ~ i n u ~ d ~ r i ~ ~ i i m  (u) 0.1 wmtdoiui~ 

naiug.rr~dtuTnudtxu~~ (&) 0.5 LUWT 

w*udn~i~mao.rd~r~dtG(A~) 0.3927 m i n . r ~ ~ m t  

~d~i7~#1.rao.r i in~dtG (A,) 0.5 ~IM.~LUWT 
I na~u~uiuuuno.ru~ @) 1000 Ahn~~degnu~nfiwmt 

naiunu~uuune.r~u (fi) 2600 AhnF~dognu~nfi~us~r 

n ~ i u r h r ~ ~ ~ i m t ~ a . r Z i d o w d ~ G ~ 7 m  (W,) 3.7634~-5 gnu~nfirumtdoiulfl 

n ? ~ ~ ~ C & ~ w ~ n a n ~ ? : : u a m I n ~  (Cunb) 2.1 ie-6 iihn%dognuin6t~m~ 

naiurC&ucju'L~~m~nauqu (Co) 3234.8e-6 Ahn%dagnu~nfir~rnt 

Dw iiu?wum DP comb co 
(Micron) (NO.) (Micron) (KdmS) (&dma) 

1.00 - 25.00 0.000E+00 0.10 - 0.43 2.420000E-06 2.420000E-06 

26.00 - 50.00 1.000€+00 0.43 - 0.65 1.400000E-07 1.400000E-07 

51.00 - 75.00 2.000E+01 0.65- 1.10 2.520000E-06 2.520000E-06 

76.00 - 100.00 5.100E+01 1.10 - 2.10 1.1 20000E-06 1.120000E-06 

101.00 - 125.00 4.900E+01 2.10 - 3.30 2.440000E-06 2.440000E-06 



D w  

(Micron) 

126.00 - 150.00 

151.00 - 175.00 

176.00 - 200.00 

201.00 - 225.00 

226.00 - 250.00 

251 .OO - 275.00 

276.00 - 300.00 

301.00 - 325.00 

326.00 - 350.00 

351.00 - 375.00 

376.00 - 400.00 

401.00 - 425.00 

426.00 - 450.00 

iiu~uuun 4 Cmb Co 

(No.) (Micron) ( ~ g l m ~ )  (Kglm3) 

4.700E+01 3.30 - 4.70 7.940000E-06 7.940000E-06 

4.100E+01 4.70 - 7.00 2.260000E-05 2.260000E-05 

2.700€+01 7.00 - 11 .OO 2.343000E-05 2.343000E-05 

2.600E+01 11.00 - 12.00 4.31 1600E-04 4.311600E-04 

1.600E+01 

9.000E+00 

4.000E+00 

2.000E+00 

3.000E+00 

2.000E+00 

0.000E+00 

2.000E+00 

0.000E+00 

Dp\D, (micron) 13.00 38.00 63.00 88.00 113.00 



DpDW (micron) 138.00 

0.27 4.4447403E-05 

0.54 7.21 45178E-04 

0.88 4.3956975E-03 

1.60 3.2659584E-02 

2.70 1.1975521E-01 

4.00 2.2444775E-01 

5.85 4.6388214E-01 

9.00 6.8316049E-01 

11.50 7.7007534E-01 

. . . . . . . . . . . . . . . . . . . . . .  
Dp\Dw (micron) 263.00 

0.27 6.0937306E-05 

0.54 9.8910904E-04 

0.88 6.0264930E-03 

1.60 4.4776228E-02 

2.70 1.6418417E-01 

4.00 3.0771 744E-01 

5.85 5.4320263E-01 

9.00 7.4997645E-01 

11.50 8.2955369E-01 

. . . . . . . . . . . . . . . . . . . . . .  
Dp\Dw (micron) 388.00 



Ddrnicron) Ddrn) 

1.00 - 25.00 1.300E-05 

26.00 - 50.00 3.800E-05 

51 .OO - 75.00 6.300E-05 

76.00 - 100.00 8.800E-05 

101.00 - 125.00 1.130E-04 

126.00 - 150.00 1.380E-04 

151 .OO - 175.00 1.630E-04 

176.00 - 200.00 1.88OE-04 

201.00 - 225.00 2.130E-04 

226.00 - 250.00 2.38OE-04 

251.00 - 275.00 2.630E-04 

276.00 - 300.00 2.880E-04 

301 .OO - 325.00 3.130E-04 

326.00 - 350.00 3.380E-04 

351.00 - 375.00 3.630E-04 

376.00 - 400.00 3.880E-04 

401.00 - 425.00 4.130E-04 

426.00 - 450.00 4.380E-04 

Total 

Dp(rnicmn) Dp(rn) Cunb(Wm3) Gd Co(kUrn3) Z I ~  C,l(kUrn3) Y I ~  Cgl(kUm3) V I ~  

0.10 -0.43 2.65E-07 1.034125E-08 0.005 1.585397E-05 0.005 1.521034E-03 0.005 1.585397E-05 0.005 

0.43 -0.65 5.40E-07 5.982542E-10 0.000 9.171720E-07 0.000 8.799999E-05 0.000 9.171720E-07 0.000 

0.65- 1.10 8.75E-07 1.076858E-08 0.005 1.650910E-05 0.005 1.584243E-03 0.005 1.650910E-05 0.005 

1.10 - 2.10 1.60E-06 4.786034E-09 0.002 7.337376E-06 0.002 7.045171 E-04 0.002 7.337376E-06 0.002 

2.10 -3.30 2.70E-06 1.042672E-08 0.005 1.598500E-05 0.005 1.537190E-03 0.005 1.598500E-05 0.005 

3.30-4.70 4.00E-06 3.392956E-08 0.016 5.201675E-05 0.016 5.016247E-03 0.016 5.201675E-05 0.016 

4.70 - 7.00 5.85E-06 9.657533E-08 0.046 1.480578E-04 0.046 1.436182E-02 0.045 1.480578E-04 0.046 

7.00 - 11 .OO 9.00E-06 1.001221 E-07 0.047 1.534953E-04 0.047 1.51 1239E-02 0.047 1.534953E-04 0.047 

11.00 - 12.00 1.15E-05 1.842452E-06 0.873 2.824628E-03 0.873 2.825973E-01 0.876 2.824628E-03 0.873 

Total 2.1 10000E-06 1.000 3.234600E-03 1.000 3.225227E-01 1.000 3.234800E-03 1.000 



1.15E-05 1.039523E-02 1.271688E-02 3.22491 1E+00 7.813147E-01 1.123587E-02 0.546 1.293125E-03 0.831 

Total 1.451352E-02 2.059328E-02 1.000 1.556142E-03 1.000 

1.15E-05 1.152129E-02 6.352014E-04 1.088609E-02 4.081452E-04 0.756 

Total 1.31 5069E-02 1.042120E-03 1.210857E-02 5.401283E-04 1.000 





ar I rl 
4.1 lq&mwmu r i l u l ~ ~ 9 u ~ i i n u i m I u ~  r i i ~ ~ n i t u 5 n q ~  iilt&iad 3 194 Iu 

A 4 " 
~iuinuiiiwus'~u'ud~~an144a~~qinlt~lrinu~~ d~ril~ls~fri~iini~'imG~tzuu~i4m(ulmu 

nirimuumazaa4:ii~uu8auu~;1 k u g d n o d ~ d a n ~ f l u n i t n m a a ~ ~ ? i u O n $ i a ~ ~ a ~ u ~ u  
A i i aa~~ ( i imn iam~n0~tzuu~ i~m(~ I~nr~mld~1muni r imuumazaa~~ i  'lBiunl dinldl  

4 
(Primary Jaw crusher) uazdinaouiiu?u 4 mw4 (Secondary jaw crusher) ~ l ~ ~ ~ ~ l ~ f ~ n ' l a '  

~dntni84ndi?na41t~~ri~uud4i 1 l d 0 4 q i n ~ r j a ~ ~ ~ ~ i n r ~ n a i ~ i ~ ~ ~ ( n l l ~  B U ~ U W ? ~ ? ~ ,  

2540) ri~uii7~r~u~w~di~o'uriiuidrzlijuuidrztn'rni~ni~u(u ~ m u ~ a r j a d u ? n ~ ~ ~ d n ? r ~ '  
Y 

f i m a ~ ~ z a n i w u ~ m 4 a u i i ~ u a z ~ ~ u m ~ ~ ~  



" 
4ayniftrJ- " 

C .  

A Y 

ni?u7n7m~:9iunu7n~n~'I#~R~4 Cascade Impactor lflu~9~ui4njuum 4 qn 

fnu?'mu'74q7ndinKdt:u7~ 50 nu. luu~i7ud~u(u91nn~t~niIuu7nd~n 

mxuq : ~~nrnnai&iq3~(nua su:un~ttru, 2540) n1tmmq?'Plaaiur4~4u~uq::ri1n1~ 

wowYnbul#rn%~ Smoke Opacity Meter ~ r n u ? ~ ~ ~ ' r n ~ ~ ~ f i n ~ ~ d ~ n c j ~ ~ ~ ~ i i n u ~ n d q m u ~ ~ f i n ~ ~  
J J  l&au di~q7uud~ri1riim 1 WAO u a : ~ i ~ ~ ~ i : d ~ n q ~ n q m ~  rdo4q7n1tq~%nitimi4t:uu 

nu~moynim 

(lunrrou) 

4.43 

0.43 - 0.65 

0.65 - 1.1 

1.1 -2.1 

2.1 - 3.3 
3.3 - 4.7 

4.7 - 7 

7 - 11.0 

>11 

Total 

Piiniw~ 

(lunwu) 

0.22 

0.54 

0.875 

1.6 

2.7 

4 

5.85 

9 

11.5 

iUia:rnun04ayni~ 

rjud$nu11mrf n h  

0.0955 

0.3915 

0.5825 

1.1937 

4.6413 

18.3265 

44.6845 

83.1328 

484.9187 

P~~IUL#U#U 

(unmu.u.) 

0.0955 

0.296 

0.191 

0.61 12 

3.4476 

13.6852 

26.358 

38.4483 

401.7859 

484.9187 

hua:rn:rnunn~~ynw 

(~ddnuimr~n4~(% ) 

0.020 

0.081 

0.120 

0.246 

0.957 

3.779 

9.215 

17.144 

100.000 





4.1.2 &&dinti 2 1?41i%i~dqd 1 

~doqqindinfrj 2 iiiiuqu 4 ei? urn:diud~ao~dinfrj 2 t-4 4 K i  odln&Guanir 
* 

uin~quamqdd q.3 ~~~'u~o~rnfi~iur~u~uno~~~~:nisnt:~i~auim~udim~ilu~oyadi~ 

Imuqqis~idinfrj 2 mu& 4 69 

din& H urn: L auimqdntd 0.2 x 0.91 x 2 au.u. 

din& M urn: I auimqdntd 0.53 x 0.91 x 2 8u.u. 

u~r~nrriiriim~uauim (3imt~utq 4 49) 0.73 x 1.82 Glsiti~Lums 
" 4  4 4  J aiimu~aam~aen'l4 6'imd:tnnm 1 

iiu9uCa'im 4 %k 
P ~ ~ I u L $ ~ # u D ~ I A ~ u ~ D u ~ I ~ L ~ ~ ~ ~ L ~ ~ ~ I  (Co) 1548.33 un.1rnu.u. 

Y 

~ ? i u  ~$u#uoyniw~u~o~~ma~dw'rii ( C; ) 635 un.1au.u. 
" 

" C .  

~ i t n s z q i u a u i ~ a e ~ o u n i m d u n ~  

A 
niminimo:~iun~i~Imul~~f im~ Cascade Impactor ~~u6'9odi~kqvum 4 qa 

Imuhrii~qind~nfrjdt:ui~ I .2 wws ~u[uhiud~~uqinnis~m~uuind~m 

auineynifl 

( ~AMu)  
4.43 

0.43 - 0.65 

0.65 - 1.1 
1.1 -2.1 

2.1 - 3.3 

3.3 - 4.7 

4.7 - 7 

7 -  11.0 

>11 

Total 

~ iaza~no~oyn i t~  

~udiiauimrfinii 

0.1262 

0.3155 

0.5048 

1.0475 

3.2181 

9.4397 

19.5987 

32.7108 

101.9309 

hinaiq 

(~UPIOOU) 

0.22 

0.54 

0.875 

1.6 

2.7 

4 

5.85 

9 

11.5 

~ourn~m:m~no~oyn~fi 

~udiiauim~finii(% ) 

0.124 

0.310 

0.495 

1.028 

3.157 

9.261 

19.227 

32.091 

100.000 

~ ~ i u ~ $ u # u  

(un./au.u.) 

0.1262 

0.1893 

0.1893 

0.5427 

2.1706 

6.2216 

10.159 

13.1 121 

69.2201 

101.9309 





1 st Jaw crusher rn 
3-Deck Vibrating Screen I 

2 nd Jaw Crusher 2 nd Jaw Crusher /' h n q n  \, 

2 Unit 2 Unit 

Rotary Crusher 
L__ _. _ -_-\ 

I I 
4 0 7  I Q?! 

Silo 

2 x (7 - Deek) Vibrating Screen : '2 : c 





- ~fimi~uazn~iu~h3~au 

J nirrim~nni4auim1mu1~~~1m.1 Anemometer iini~nqfini.rau N inuui4di4 
J ~Am4 High Volume Sampler ~ 4 f i f 1 4 ~ m  ~ t ~ ~ f l 3 M a ~ ~ $ f i ~ i 4 w ' ~ ' 9 i n ~ f i ~ ~ f l ~ ~ i ~ 4 ~ f i ~  bus:: 

u ~ m ~ w n d i i ~ ~ u ~ u $ f i ~ u f l ~ ~ ~ ~ f i i  



Y 

J .1 

n i f u i n i ? n ? ~ ~ i ~ a ~ i n f n ~ ~ ~ ~ m m ~  Cascade Impactor ~fiu6a~fii4fiuun 4 461 

f ~ ~ ~ ~ ~ i 4 ~ i ~ ~ ~ ~ d i ~ ~ d t : ~ l ~  80 au. ~ u ~ ~ u d ~ u ~ u ~ i n n i t ~ n ~ u u i n ~ ~ m  

9oua=a:auao~oynm 

~ ~ n " i i a ~ i m r ~ " n d i ( %  ) 

0.725 

0.896 

1.143 

1.519 

3.361 

7.329 

12.183 

19.572 

100 

piia:auaoaoynim 

~jun"iiauim~~ndi 

0.79 

0.98 

1.25 

1.66 

3.67 

7.99 

13.28 

21.33 

108.99 

auimoynim 

(hnwu) 

<0.43 

0.43 - 0.65 
0.65 - 1.1 
1.1 - 2.1 
2.1 - 3.3 
3.3 - 4.7 
4.7 - 7 
7-'11.0 

>I 1 

Total 
? 

dinaiq 

hnmu) 

0.22 

0.54 

0.875 

1.6 

2.7 

4 

5.85 

9 

11.5 

m i ~ u  

(un.1au.u.) 

0.79 

0.19 

0.27 

0.41 

2.01 

4.32 

5.29 

8.05 

87.66 

108.99 



& n ~ ~ d u f i m n ~ ~ u & u ~ u d ' ~ r ~ i ~ ~ ~ ~ a r f i ~ f i u n o ~ o ~ ~ ~ d ~ a u i a ~ A ' n n i  rrarauia 

oyn1n(u2unwuno.rrl1nTi I no.rl~.rli~urri~$2 







J n i ~ i n i t n t : q i u ~ u i m f m ~ ~ ~ ~ ~ m ~  Cascade Impactor r ~ u ( l i ? o ~ ' i q ~ f u  4 qm 

fmuim3i~ao~mzunt~ di.rdszuinr 20 qu. Biiu~uiion~ 

rl dY xwuq : lu~onfi1t~ii7d~'lrj1~nmi~ii~~~~:~~~mii~'s~~nrrii~iimcjumo~w:un~~9'un I uwu 
rl rl nrn'iln u ~ ~ o n r ~ u ~ i i c j w : r i i m ~ i n u 3 ~ ~ ~ n f i i ~ w i ~ ~ n i n ~ 1 ~ m n ~ ~ ~ ~ m : u n t ~  ufi:ijnit$m& 

* J 
LQWI~UIL?N~'U ~ ~ ~ ~ ~ i n ~ i n ~ m ~ ~ m n : : o ~ ~ i i ~ 1 ~ u ~ ~ m z u n t ~ 6 m ~ ~ 1 m o ~ ' 9 r i 1 1 r t : ~ i i m n 1 ~ m ~ ~  

1B; 

muimoynin 

(bnmu) 

4.43 

0.43 - 0.65 

0.65 - 1.1 

1.1 -2.1 

2.1 - 3.3 

3.3 - 4.7 

4.7 - 7 

7 -  11.0 

>1 1 

Total 

Piinniq 

(lumteu) 

0.22 

0.54 

0.875 

1.6 

2.7 

4 

5.85 

9 

11.5 

aqiur#u$u 

(un.1nu.u.) 

2.42 

0.14 

2.52 

1.12 

2.44 

7.94 

22.6 

23.43 

431.16 

493.77 

'uifizauna~oynin 

cju~u'auimrijnii 

2.42 

2.56 

5.08 

6.2 

8.64 

16.58 

39.18 

62.6 1 

493.77 

$oun:fizmuno~oynin 

cjudu'auim $nil(% ) 

0.179 

0.278 

0.377 

0.529 

1.005 

2.664 

6.096 

12.714 

100 





J  
n i t u i n i t n r z ~ i u n u i ~ ~ ~ n ~ l # ~ n ~ ~  Cascade Impactor ~PIU%&IUU~~~I=U~~N 

: J .a 
: ~u~0naidi4~J~Lr jrXndi~i i4numz~d(1mi iu~~~~r i i~~m~un04~zun~nun 2 uwu 

J 4 nrviik uoiuanr~ud i (u~z~ ' Imuinu~~~~na i~~ iu~n~u~$;~~n~~~uu( i l r~n~~  ttmzdniokii 
" 4  Y 

LQWI~Y~L~NITU ~ u ~ ~ ~ i n u i n ~ m u ~ m n z ~ ~ ~ i i ~ ~ u ~ ~ w z u n ~ ~ ~ m n u i m ~ i ~ ~ i ~ ~ r ~ m n i ~ m ~ u  

16 

nuim0ynin 

(hnmu) 

<0.43 

0.43 - 0.65 

0.65 - 1.1 

1.1 -2.1 

2.1 - 3.3 
3.3 - 4.7 

4.7 - 7 

7 - 11.0 

>11 

Total 

n~iu~%uiiU 

( u n ~ u )  

0.23 

0.23 

0.09 

1.12 

14.48 

48.99 

79.38 

67.67 

1618.67 

1830.86 

6inmi.1 

('lunwu) 

0.22 

0.54 

0.875 

1.6 

2.7 

4 

5.85 

9 

11.5 

Piimzaun~~~ynin 

rjuddnuimrAn41 

0.23 

0.46 

0.55 

1.67 

16.15 

65.14 

144.52 

212.19 

1830.86 

huazarauna4oynin 

rjud~nuinr~n4i(% ) 

0.012 

0.025 

0.03 

0.09 1 

0.882 

3.557 

7.897 

11.593 

100 





Run - of - Mine 

HOPPER '=P 
1 x JAW CRUSHER SET = 5.5 M 

2 - DECK VIBRATING SCREEN 

~ 1 . 2 5  
.- 7 

BIN RUCKS 1 

ROTARY SCREEN ' SECONDARY JAW CRUSHER 
CRUSHER 

1-1 3 x (4- DECK VIBRATING SCREEN) 1 

CRUSHER 



00'00 1 

EE'66 

EE'66 

L9'86 

LSL6 

OO'L6 

1936 

L9'Z6 

EE'L8 

L9'8L 

L9'69 

00'9s 

EE'OP 

OO'PZ 

OO'L 

EE'O 

(%) 

rtM2vunnnLnLp. 

OOE 

Z 

0 

Z 

E 

Z 

P 

6 

9 1 

91 

LZ 

LP 

LP 

6P 

LS 

OZ 

1 

(UV'ON) 

uannbnLp. 

OOE 

862 

862 

962 

€82 

162 

182 

8LZ 

292 

9€2 

602 

89 1 

121 

ZL 

LZ 

L 

ttlb2lb 

unnnbnt.p. 

OOP 

S'LBE 

S'Z9E 

S'LEE 

S'Z LC 

S'L8Z 

5'292 

S'LEZ 

S'Z 12 

S'LBL 

S'Z91 

S'LE 1 

S'Z 11 

S'L8 

S'Z9 

0s 

(4) 

ELMULY 

let01 

OOP < 

OOP - SLE 

SLE - OSE 

OSE - SZE 

SZE - ON 

OOE - SLZ 

SLZ - 0% 

OSZ - SZZ 

SZZ - OOZ 

00Z -SL1 

SLL - OSl 

OS1 -SZL 

SZL - 001 

001 - SL 

SL - OS 

0s > 

(4) 

~poo=uwnnuLnw+ " 





P (bar) V (Ilmin) 

0.5 1.81 

1 2.39 

2 3.15 

3 3.70 

5 4.54 

7 5.20 

10 6.03 

- Eduuunqiamuuma::ooa$7riluuuu full cone 

J & (n) rram.r~naoc::muuona~.)~~~rndf~v~nn 2 (a) ua:: (n) uaman1wKmaq1~ao4Gq 
-I indtrmnn 2 



d~~nuimuuma:eaq61 

@-"I 
< 200 

200 - 250 

250 - 300 

300 - 350 

350 - 400 

400 - 450 

450 - 500 

500 - 550 

550 - 600 

600 - 650 

650 - 700 

700 - 750 

750 - 800 

800 - 850 

850 - 900 

900 - 950 

950 - 1000 

1000 - 1050 

1050-1100 

1100-1150 

11150 

Total 

iiu~uu(im 

dzdu 

8 

22 

60 

89 

119 

158 

179 

202 

217 

232 

246 

270 

278 

284 

290 

292 

292 

293 

296 

297 

300 

iiu~uw(irn~:d~ 

(%I 

2.67 

7.33 

20.00 

29.67 

39.67 

52.67 

59.67 

67.33 

72.33 

77.33 

82.00 

90.00 

92.67 

94.67 

98.67 

97.33 

97.33 

97.67 

98.87 

99.00 

100.00 

d i n ~ i q  

@-"I 
200 

225 

275 

325 

375 

425 

475 

525 

575 

625 

675 

725 

775 

825 

875 

925 

975 

1025 

1075 

1125 

1175 

iiu~uuum 

(No.An) 

8 

14 

38 

29 

30 

39 

21 

23 

15 

15 

14 

24 

8 

6 

6 

2 

0 

1 

3 

1 

3 

300 









Sf 18'9 

1695'9 

Z8Z0.9 

89E8'S 

68EYS 

LEEP'S 

P61O'S 

1 1 OYP 

616E'P 

8Z8I'P 

LEL6E 

SWL' E 

PSSS'E 

Z9PE'f 

ILEI'E 

0826'2 

881L'Z 

L60S'Z 

SOOE'Z 

PIWZ 

EZ88'1 

I EL9.1 

OWP'I 

8PSZ'I 

LSPO'I 

99E8'0 

PLZYO 

E81P'O 

SSLO'O 

(SP) *n 

0002 

0061 

0091 

OOSI 

OOPI 

OOEI 

OOZI 

001 1 

OSOI 

0001 

OS6 

006 

058 

008 

OSL 

OOL 

OS9 

009 

05s 

00s 

OSP 

OOP 

OSE 

OOE 

OSZ 

OOZ 

OSI 

001 

0s 

(W *a 





OOP 

OOE 

002 

00 1 

0s 

01 

L 

(wd) Ma 



u j m i u i ~ ~ ~ : ~ u u u ~ ~ u u m ' ~ ~ u i ~ a i i ~ u u i n  ~~~un i t~u~ud~wa1mut~~uma:oo~61nu im 
A a:r3umuin q:hoqriiluqdntcunilm(rdu uoardw') ua:iinfi'lnlunit coalesce ua:m% nwquun 

t J  3 a:oa~uinaun'y~usonqinn~zumain7fidw'mw'iu bi?uiuqulunoliino~ni.rkriuuuma:oo~$i 

r ~ o ~ u ~ u l u d r i l m l d ~  u u m a : ~ o ~ ~ i d l ~ ~ z ~ o ~ i i n u i m f p l w o ~ u n ~ ~  idu 200 b n w u ~ u ~ d  &iiii 
a u, = 0.46 u.r?uii (uh 1.66 nu.Mu.) auld 

t 2- 
1ud9q:~qi.mr~uum~:oo~uinunuimuum loo - 350 LAMU ~ m u ~ ~ r ~ u n n \ n n i ~ u ~ u  

J  r r  J  w uuuni?n?:nubi?uu?~r~ou (inertial impaction) rfluuAYn d?udt:mnu?~mn~anouuu~ma:oo~ 
J  ~i?unq-tu~u$iroq (qpln a.1) lmuAYnacu:auu~no.rfi~iimq:rrlu6~~ (qrJn.rrubuu~~'luqmaiu 

nnu,  2529) 



- 1 : A A  D, A 9  ~ U I ~ ~ O ~ H U P ~ ~ ~ ~ ~ ~ U I L Q R U ~ ~  (pm)  

d. Ao r&uu'iuqucinni~eo??lm (m) 
1 F ne, fiuimuumnzeoa$idflou (01s) 
1 

u no urn&% (dynelcrn) 
4 

p no nqiuuiimao~~umnzooq~i (CP) 

1 ui ma ~ ~ i u h ~ u ~ u a a ~ ~ ~ m n z a a ~ ~ i ~ ~ n 1 m v i u a o n ' ~ i n \ ~ ~ ~ o 1  

f1?1~&4 ( F  ) 
yu7moonaeqm~dd (a) 

nqiuvuiuliuii ( p, ) 

n?iuuuiu\iuoy\im ( p,) 

usq'l.rhaoq:i ( a )  

n~iuuiimaaq:~ 

n~iu&nuqin~~u~m&uu (urn,) 
x n~iu~nu~mauqinuud~ri i~i im~u (U) 

n ~ i u r # u # u ( u d i m ~ ~ f i u i ~ t n ~ ~ ~ u ~ ~ ~ ~  

n?iur#u#u~qinaniwu~mIou (ern,) 
n~ iug~~o~atdd~ inqmr i i~ i im~u  (L) 







Q 
( b i n )  

23.76 

18.00 

12.98 

10.00 

6.35 

5.00 

4.00 

2.65 

2.50 

0.86 

0.50 

0.20 

0.17 

0.10 

0.05 

0.01 

R 
(micron) 

350.000 

326.079 

300.000 

280.69 1 

250.000 

235.215 

222.205 

200.000 

197.107 

150.000 

130.757 

103.512 

100.000 

86.742 

72.688 

50.000 

Q 
(m3/s) 

3.96E-04 

3.00E-04 

2.16E-04 

1.67E-04 

1.06E-04 

8.33E-05 

6.67E-05 

4AlE-05 

4.17E-05 

1.43E-05 

8.33E-06 

3.33E-06 

2.91E-06 

1.67E-06 

8.33E-07 

1.92E-07 

rc 

(mm) 

3.337 

2.905 

2.467 

2.165 

1.725 

1.531 

1.369 

1.114 

1.083 

0.634 

0.484 

0.306 

0.286 

0.217 

0.153 

0.074 

F 

(d.4 
395.997 

300.000 

216.350 

166.667 

105.838 

83.333 

66.667 

44.117 

41.667 

14.277 

8.333 

3.333 

2.911 

1.667 

0.833 

0.192 

v, 

10.870 

10.870 

10.870 

10.870 

10.870 

10.870 

10.870 

10.870 

10.870 

10.870 

10.870 

10.870 

10.870 

10.870 

10.870 

10.870 

re 

(mm) 

4.767 

4.150 

3.524 

3.093 

2.465 

2.187 

1.956 

1.591 

1.546 

0.905 

0.692 

0.437 

0.409 

0.309 

0.219 

0.105 

4 
(-1 

9.535 

8.299 

7.048 

6.186 

4.929 

4.374 

3.912 

3.183 

3.093 

1.810 

1.383 

0.875 

0.818 

0.619 

0.437 

0.210 



0 1 0 0  2 0 0 3 0 0 4 0 0 

D, (micorn) 

nuimiu 

iT, (micron) 

50 

100 

150 

200 

250 

300 

350 

Rw (m) 

0.4055 

0.1151 

0.2034 

0.3010 

0.4144 

0.5328 

0.6580 



~1nt?u:uri1#oqnth~?7n u ~ z n u n n z o ~ . r ~ ~ u ~ ~ ~ ~ ~ ~ u ~ d ~ ~ i d n ' i n ~ w ~ u n ~ ~ ~ ~ ~ u n o . r v ~ ~  

a:ao.ri~au~ms[~.r~(-) n~ydu&iiau~rn 2 .5 unz 10 runmu B~ IU~ I~U  VIGUIN~UU~/~~ 

au1mifi7u?ton'19'~11~(Aq) ~ ~ ~ 4 @ ~ 4 e ' ~ 1 ~ l d ? ~ ? : ~ 6 1 4 f ~ ~ 7 ~ ~ ~ ~ 9 ' ~ 1 6 i ( k e ) s l  

A d i m ( r n 3 ) ) t u ~ u  b u 4 a y r a o . r c j u ~ ~ a n  'lo %mqa~uao.n.l~naou n%rn&&aun 2 3s.r 

f~.rf~iud4$1 (qr?ua:~o'um n~nwuqn .r Gqbo 4.1.2) 

dauunn~ti1uamafl~~g.rw~t7.r~ 3.4 



d 
ninqn q.4 ~fia~~an~tAi~~uu1dt::3n'1n1~(Iun1ss'uayni~~~~~~a 2. 5 UR:: 10 ~UAODU ~ a ~ u ~ n ~ : : a a ~ ~ i ~ ~ i n s i ~ ~ ~  C R U A ~ ~ ~ ~ ' ~ P ~ ~ I L I ~ U W I  

: Jd n~uam~o'wo7d~uo~i1~~0~iu~~~~~1bi (kg) dor~ai und~iruuinam (1-173 IUL~RILY~I~U 
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