
n1~ft~Un~1~n1~n1~an~1~ 2
~ .Clt, d'd a",

1"~1f1@lUfI 19 j)"11~3J 2553

~1f1: 235-321: Mineral Processing II

t1n1~an~1 2553

n~1: 13.30-16.30".
~

'Vl~~: A 201

l);I ~ 0 q 0 'J4),.I~

1. i1~ft~U3J 2 Part (Part A f11L"n~~~1'~~1@l~UU~~ Part B L'VltilU"

~1@l~u1",j~ft~U1f~d' T~u1,rl.hnnu;ju"1,.ri~t'il") 1,.rfhflni~
~ ~

30%

2. ,.r13Jlt1Gh~1'Vl1~t~nft1~1~ 'J t,j1,.r~~ft~U

')~~ ""... 1~3. ~"ru1@l L'Vl L1ft~~~~A~t~i1 ~
~ ..,

d ~

'lfEJ 1 'VI ~ ..•..........................

.... ~ ·1 ....
'liD ~::u~'j.UGl3J ~::u~~f1 ~

Part A 30 -J
Part B·1 5

2 5
I

3 15

4 5

5 2

6 3

7 5

8 5

9 5
I

10 10

,.13.1 90
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n. Activator "lJ. Co lector

~. pH regulator \l. Frcther

2. til IiiEl\lnTmm::';)l m:D' CiI1L'f'hiLVi',;)3J ~'''J''jl i~T'H~ii-nu,Cill~

n. Dispersant "lJ. Co lector

~. Depressant \l. Activator

3. LL1-nu,CillCil~ ii Polarity ~\l ~Cil
'II q

n. LL1';~L~Cil "lJ. LL1·i~LnCil

R LL1mfumUCil \l. LL1iJElni."ll'i

4. nT'j~Elmd';~i.~i;1u3J1LtJun~3J LL£JnElEln';Jlmdmfm LUCil L1£JW.h m1~ElmdLLuulCil
q

n. Direct flotation "lJ. Re /erse flotation

~. Bulk flotation \l. Dif'erential flotation

5. ,;)ln~mtm\l~fl\l"lJEl\l Potassium ethyl xanthate fl'1'U1Cil~LtJu,hU~L1£Jw.h fl'1U Polar
'II

.......................................

\\ :/

/\

CD '"/'''
~

....
.........../ /. ' ..j

r········

®

n. CD "lJ. ~

~. ® \l. ®
6. lum1~ElmdL·lmf1~i."ll'i m11i~11L~~Elu~1Ld-nu,Cill~

n. ';~L~Cil "lJ. LL"ll'i-l.L'YlCil

R mCili."lJ:JJu \l. LLEl:jU

7. lum1~ElmdLLuhi 'VI1El~~ElElhi m11i~11L~~ElU~~ LL1-nu,CillCil
'II

n. mCiltEl~a~ "lJ. LL"ll",l,L'YlCil

~. t"ll'L~£J3J tEl~LElCil \l. -nEl n. LL~:: ~. nn
'II



~.

n. 00 ~. ~

~. a> 'I. ®
10. til LL'VI ~'ILL"hL'VI ~'I'VIi1'1U1:;n mJ~"HJ LL'im~u,l ~vh LfHlh~f "1l1 Gl1~LVlh~ LLGl:;6fr~m 'Yhu,~~rh

m:;lrmm1LL£Jn LL1"liahHUU,LUL~
IAA ~ I

n. m1GlflmL16Jl"Glm~u,mnflu,

m1L~ anGl fl mL'in~ 3J'lfGlLvJ ~;ju,:IJ1ri flU, LVl11:;Gl fl!JL~~l £J LL~"1~ fl £J Gl fl mL'i'lfGlLvJ~•
LL~Gl:;"1lU~ aflmnnnu,

' ••1 \II".t, , d
~. GlflmL1~f'ilLGlfl b1~~u,3Jlnflu, LVl11:;Glfl£J'Il£J'Y1~~•

' •• 1 \II" "".t ,
'I. Gl auu1~f'il LGl fl b1~ LLGl:;m Glu,l~u,3Jln nu

11. ~11L~~ flU~"1"1lU~1~~ij ~3JU'1iLUU,~11L~~ fllJvJ fl'l fllmfi~"1£J

n. m~1fl~~~ ~. LL6Jl" I.l.L'Y1~

~. L~L'Y11flvJfl~LvJ~ 'I. LLfl;jU,

12. 1u,m&.H16Jl"L~£J3JL6Jl"£J1LU,~LUu,~11n~LL1 L-nU, LL'iLVlh{ ~fl'l1:;UUm1GlflmL'im1,;):;~fl'l

mU~3J~l pH U1:;mnl.L'Yh1~•
n. 8-9 ~. 3-4 ~. 5-6 'I. 7

13. 1u,m&.~fl'lm1Glfl mL'iLVlL1~ 1'V11~ Recovery ~'I ';):;1il'Y1~U~mh'lh
'U

n. ~fl'lUi'U pH ~fl'l~11Gl:;GllmUu,m~LLri

~. ~fl'l~.hu,m1'lfGlYJL~i~"1riflU,

~. ~fl'lUi'U pH ~fl'l~11Gl:;GllmUu,~1'1LLri

'I. ui'u ~1l1Vl~"1~"1£J~ail LU flf'lfGl LvJ~ri flU,Gl fl md

3
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14. L'YlflUfllu,nTH'HlmL1E1'D'hh'ii' ~E1 ,rEll~
'lJ

n. li~11LfI~mJ~'d"IlU~t'D'L~£JaJtEl~LEI~llipH 8

"lJ. ~E1-31J1U ~1l1~ ~'d LUWniilLvJ'ii'~'d £Jln-'l1iilVJL~.nL'D''l1' ij

fl. ~E1-31iLLEliiu,LUU,~11LfI~E1U~'dt~£Jli pH 3-4

-3. ~E1-31ifl E1U L1JE11'l1iilLvJ~1J1U ~1l1~~'d LL1ri E1U,iil EI £J

15. ~-3l~~L3.iihli ~1l1~imJlvJ.yh~~'d LL1L1J~£JU, L~EIE1 ril u,~::UU~1iil::iill £J
'lJ

n. pH "lJ. iElElElW;l1mn~E1"lJEI-3tiil'VI::

pH

-3.

"lJ.

r
"lJ. L'I1E11f1E1U,

-3.

n.

"lJ.

.... .. ....
fl. "IlU,~"lJEI-3~11LfliilElUl:-l'd

16. "lJEll~L3.it1n~E1-3
'lJ

aJaJimr~ (Contact angle) 1::w:h-3vJEI-3E11n11'1 us ::~'dLL1~E1rilu,L'D'iil~iilEl£JLd
• 'lJ

~ii~h~l ,;)::'Yhlin11iilElmL1L~Jl£J

Ld~ii ~aJU~ LUU, Non-polar (L3.i"IlElmtl) ';)::iiaJaJ,hJ~~1::'VI11-3vJ E1-3 E11n11'1 use•
~'dLL1aJlnnl1 90 E1-31'11

fl. 1EJn1~1U,n11iilEI md';)::di~;tu,nllim~mL1i:IJ~~vJ E-3E11n11'1 LLiil::vJ E1-3L3.iLL~niilEi £J;tu,~
'lJ

~ r,
LU E1-3UU,"lJ E1-3 L'D'iiliiliil EI uu1

-3. L~E1~'d LL1'l1iilLvJ'ii'di~n11E1E1n:nL~iu, iilli1J1::~'Yln-1l1~n11iilEimd~liil-3

17. "lJEll~L3.il'Iii'dLL1J1"lJ E1-3n11'Yl~ iilEl-3iilEi md

n. "IlU~LLiil::m3J1ru.~11Lflii

fl. f1d13JL"lJaJ"lJu,"lJ E1-3"lJ E1-3 LL-n-31U,L'D'iil~iil EI md

18. LL11u,"lJEll~~ii Contact angle ~-3
'lJ

r
n. f1'dEl1~'D'

fl. LvJiil'ii'~1Jl1

19. L'D'iil~iilElmd"Ilu~~L3.imu~~mu, ~E1 "lJEll~
.4 I _ ...

n. LfI1E1-3iilElmL1LLUUflEliilaJU,
.:J. I r:t ...

fl. LfI1E1-3iilEi mL1LLUUL~u,nEl1

20. ~11LfI~E1U~'dvJEI-3E11n1I'1~U£J3Jf1U, ~E1 "lJEll~

"lJ .

-3.

.. ,
LfI1E1-3iilElmL1LLUU Wemco

.d ,
LfI1E1-3 aEI uu1LLUU Sub aeration

n. Methyl iso butyl carbinol "lJ. Pine oil

fl. Oleic acid -3. Cresol

21. ,;)ln~~1tfl1-3~11-3I1iElL1Jd' Lilu,~11LfI~E1U~'dLL1 (Col/ector) 1J1::Lll'Yll~

s
~

-0- C
"<,

S
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n. Fatty acid "lJ. Xanthate ~. Carbonyl "l. Sulphate

'" ~ ,1 'd '" ... ofl '" VI22. ~T'H~,HllJ~l n"l' um::lJ1urrrssn £.1 LL"l''Y1:lJ,m~m::Luu Heteropolar ~ tiel:: L"l'

n. l:lJLflnflii"lJul~L~nmn
q

"lJ. Iuranaihen fJlJ~l unsu1~flTf~~"l'''lil:lJnU
q q

R 1:lJ Lflnfllh::n fJlJ~lunsu1~flTfLLfl::UfJU1~flT~'1Hl~"l'~TflJ fJU
q q

"l. l:lJLflnflii~n~m::1~nJtl~1Jn~q .,

23. ~l"l'L~~fJlJtllLd"1lu.~ Xanthate-LdifJl~ih~iimm~~Y ~~
q

n. Potassium ethyl xanthate-PbS "lJ. Potassium butyl xanthate-ZnS

"lJ.

"lJ.

"lJ.

n.

~.

~. Potassium propyl xanthate-PbS "l. Potassiurn hexyl xanthate-ZnS

24. PZC ~ifJ Point of Zero Charge ;:lJ~wnnlJifJl~

n. til H+ luJl,xfJE.Jnl1~h~ PZC rhl~tllfJUfn~Juii1J"l'::,;)~~lfLuulJln
q q

til H+ luJl~"lLnUnl1~1~ PZC rhl~tllfJUfllmfuii1J"l'::';)~~1fLUU"'U£J
cu II q cu

til~l pH ~lnl1 pH "lJfJ"l PZC L~m~:lJfJUfllm fJn16]'lIi'fl"l11Jrhl~ pH ~"l~U
q ~

"l. til~l pH ~"lnl1 pH "lJfJ"l PZC L~m~:lJfJUfll~ElfJn16]'lIi'fl"l11Jrhl~ pH ~"l~U
~ q ~

25. -;)lLuu~ifJhi~,;)::~fJ"llJ~ Ldl~LL~nilLUU~~"l':: (Liberated) J"l~:lJ~n fJun aurrnsa £.1 Ld

n. 1~-;)lLUU L~"l'l::LiE.J~lhr,hE.J~"l
~

-;)1 LUU L~"l'1::';)::1~fl nmd1~~1 LdLm~~"l
~

~. 1~-;)lLUU L~"l'1::,;)::'Yhl~~lLd~1~iiLn"l'~~"l
~

"l. -;)1 LU U L~"l'l::m"l'fl amdlilfJ"l1-n"lJUl ~"lJ fJ"l Ldfl::L~ rI~ fJ ~ LLttl
~

26. ifJl~liifJ11Jdn~111~rmlilfJ"lL ~E.JlnlJGhu~ LUUUfJU1~fl'l{"lJ fJ"l Collector 1urms amd
~

till-nm nfJl,;)y.J fJ{:lJ1U"l'1J"lJ fJ"l Double layer lJUfJH.fll~Ld
~ q

ri"l1-nm nri"l Selectivity ~"l~U
~, .r

~. Selectivity <illfl"l~ln1'liE.J11"lJU

"l. 1'liE.J11fl::fllE.JJ1E.J1n

27. ifJl~IL1JiE.JlJLriE.JlJ Polarity "lJfJ"lLd1~1~r;lnlilfJ"l
~

n. Galena> Barite> Zircon

"lJ. Stibnite > Anglesite> Quartz

~. Gypsum> Malachite> Feldspar

c. Ilmenite> Cerrusite > Pyrite
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28. ,yel1~~elLtJd'mhl~~ L~Enn1J:lJ:lJi:lJ~~1um"G'lel£JLd•
n. e = 0° LL~~\I"h LL1LUEJmr1

"lJ. e = 180° LL~~\I'h L:ij~LdLm::nmr11~EJL3.lLm::n1J~el\lel1mfl

Tl. e < 90° LL~~\I'h LUEJmr1

\I. e > 90° LL~~\I'h LUEJmr1

29. 3J"l5ru:lJ ~H'lum::1Jlum"LLEJmdri1u~U~lEJin- Heavy media separation t1el,yel1~

n. Bromoform "lJ. ~l"G'l::G'llEJ~\lf1f1G'lelh~

fl. Chloroform \I. J1LL1I\l

30. ,yel1~L3Jnn~el\l ~1'V111Jm"LL~\I Ld~l EJm::1J1Um,. Hesvy media separation
'lJ

d .... Q .cI

n. m1:lJ'VIU~ "::1J1J~ el\l:lJm1:lJ'VIU~~\I
'lJ

Q",oo .c:I I 0

"lJ. ~lnG'll\1,;):::lJfll1:lJ'VI U1LLUusn

Tl. m,.~m,.n1,]~'VI1el~1\1 Ld~uel anri elULLEJn•
\I. ilnG'll\1~"lJU1~elU1l1f11~n'hLL1ri,;)::LLEJn•...............................•••.•••••••••.' .



~o .••••..••••...••••.••••••...•••••.••••.••••••••• ":i"~l'f••••••••••••.••

n":i"::1PI1'J:t~hc;'lo'U Part A

fh~~ 11l'mo'Ul't1 (x)1'1,1,;6~~la6o (~11,rlfl~tH·.nl1 !J6rh~~'I,I11::'~Pl·n1111l')

7

2 3 4

5 6 7 8

9 10 11 12

13 14 15 16

17 18 19 20

21 22 23 24

25 26 27 28

29 30
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A ~

"lHl. 1'V\ " ..

Part B U1J1HlG'l"V ('t'hl"n,)::~1~£H'f£)U)_(60 ~::U"")

1. 1u.m::u1u.m1LLCii\lLdlii1£J1TI Heavy media separation ~\I"l~ty~liiEl\l~lit\l iiEl::L1Ul\1

";)-\lEln-ul£J1iL~u.111'Vfrf;),r (5 f1::Lmu.)
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d ~

'lHl 1'1'1H .
I"'" Ad I A d _ I .....

3. 'J1nm1't1~G'lEh'ILLEJmL1~'1EJ'11i HMS "1JEh'ILL1'l5U~'I'IU.,'j€J :JmnmJG'l't1U 'Vnnl'1'1/il.,'j';)lnm1LbEJn

~'1EJml3J'I'IU1LL'\.iU"1J€J.,'j3T'l5ru3Jfh'l'l'ct.,'jHl1J11mLEJn Float €J€Jn3Jli.~ 60 % 1~EJJ1'1'1,rn~L'I'I~€J

LiJU Sink U,lLdLL<ii/il::H'1U3Jl'th Float and Sink i.~,j€J3J1il~13J~111.,'j,jl.,'jGll.,'jd' ,;).,'jtiiEJU
'II

Partition curve LL~'1'1'11 Sharpness index LL/il:: Propatle error (15 fl::LLUU)

Specific Floats Slink Floats Sinks Reconstituted SG. Partition

gravity analysis analysis % of Feed 0""; of Feed Feed % Coeff.

fraction (wt. %) (wt %)

-1.30 83.34 18.15

1.30-1.40 10.50 10.82

1.40-1.50 3.35 9.64

1.50-1.60 1.79 13.33

1.60-1.70 0.30 8.37

1.70-1.80 0.16 8.85

1.80-1.90 0.07 5.05

1.90-2.00 0.07 0.43

+2.00 0.42 25.30

Total 100.00 100.00
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4.

5.

11

d ~

"1H) , 1'\11~ .

";)'1£Jn~1m.h'l1:Uu~ij~:JJu'1i Bingham plastic flow ua.: Pseudoplastic flow (5 f1:LLUU)

Q.;' I .d a I. • •

";)'1£.1nlinm.l1'1n1:U1Un11'Y1L1£.1ndl Dlfferential flotatio i (5 f1:LLUU)

6. vmtm'l~fl'1"1H)'1 KEX (potassium ethyl xanthate)

(2 f1:LLUU)

, d f'1 .
";)'11:U~1U'Y1LlJU anion LLl.'l: cation•

H H
SI I ~

H-C-C-0-C
I I I

H H S-K
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d ~

"1Hl. 1'V1~ .

'" '" 0 .,I .. .,I, !.'I '
7. ';)>'! fllilJ1 £J b'Y1f1Uflnl1G! a£JLb1 Cerussite fl11::'Y1 b'VI 3Jl::~:IJ bbG!::~11bfl:IJ'Y1 b"15LUnl1G! auu1

Cerussite (3 f1::bbUU)
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~u "~i!I .

'" .. .,j , , \II" Id"
9. ~'1L''HlmJU~''lIEh'l Collector, Frother, Regulator LLfl:: pH rIL'V\:IJ1::,UJntJnT~flEltILL7~El LlJU

(5 ~::LLUU)

Pyrite

Malachite

Feldspar

Zircon

Au

(lO fli;Il'U'U)

'S
• I;) II ' IZ 13

,M
,... 11. ,.....,....,~ .......... #1lpH ... 'alr ...
..... .,If, , .. ..,... ... ,1 : %J: 1.0.50. : NatO). ad. .IS.
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