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1. ( /7 f1::ttUU)

1.1 ~..:JElTIlJ1£Jwn:JJtt<i!n <il1..:J1::'V\'h..:J activity ttCl::activity coefficient (2 f1::tmu)

1.2 ~..:JElTIlJ1£Jthermodynamic equilibrium constant ttCl::practical equilibrium

constant (2 f1::tmu)

1.3 trim~:JJ sodium hydroxide CI..:J1u~11C1::Cl1£J"lJEI..:Jmagnesium chloride ~t~EI~1..:J

(ii~Cl1rftn<i!<i!::nElu"lJEI..:Jmagnesium hydroxide) rl'1'~Thu..:Jii..:Jm1tU~£JUttUCl..:J"lJEI..:J

m:JJ1<i!1 f:11:JJ11 ionic strength "lJeJ..:J~11C1::Cl1£Jmagnesium chloride ~::iim1

tU~ £JmtUCI..:J~1m~:JJ'V\1E1'~ (t ~:JJ;]u 'V\1E1C1<i!CI..:J'V\1E1'~tU~ £JmtUCI..:J) t W11::m<i!' 1q

(3 f1::tmu)
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2. ( /10 f1:;LlUU)
.

~ 0 ....

L1JeJU1~11~:;snrJ"lJfh'lCaS04 400 mg 120 ml ~~1Jn1J

~11~:;~lrJ"lJeJ~ CaClz 100 mg 80 ml

nlV\u~1~ Ca = 40, Cl = 35.5, 0 =16 ,S = 32

2.1 ,;)~V\l~h ionic strength "lJeJ~~11~:;~lrJ~~1Jii'

2.2. ,;)~V\l~hactive concentration "lJeJ~LL~~:;ion 1u mixture solution
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3. ( /6 f1~llUU) ";J1n1Ucarbonate precipitation diagram'IJ

3.1 ~1 Ksp "lIeh'!Cadmium carbonate = (2 f1~llUU)

3.2 ";J"l1rJ,nhiu solubility "lit!" carbonate compound "lit!" Pb (11), Sr (11), Fe (11),

lU~~ Ca (11) ";J1nmnlUUmJG1111~1iu (4 f1~llUU)

1 42 3

mn umJ
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+
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4. 11
0 ~

11
'"

( /7 ~::lmU) "iJ1n1 "iJ.Jll~~h'TI)V\1m~H)1JbU1~1rJ
'IJ 'IJ

pH

121-

14

'"n
c"

.~ 6
~
c:
8
'" 8
.2
I

10

14

4.1 Ferric hydroxide ii solubility~1~~ ~ pH (2 ~::UUU)q

4.2 t11~a.Jn111~ii~113Jli3JiU"lJa.Jiron species lV\~amJ1uJ1113JL~diu 10-6M
'IJ

"iJ::~a.J1I11J pH aci1.Jh (3 ~::lmU)

4.3 t11bi3J~uluJ11J1~1~ 1I1::na1J~1rJFe (Ill) 10-4M "iJ::~a.Jl~3J~11~::~1rJ"lJa.JlU~

l~a1l11J pH l~dJm'Yhh ~.J"iJ::yhl~Ferric hydroxide l~3J~U~n~::nau

(2 ~::lmU)
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5. (12 ~::LLUU),nndtJ temperature-composition diagram'IJ

5.1 ~arn'V\11iJT1 : system rn 1J~ X tJd::naU~ltJq 'IJ q

liquid phase iia,,~tJd::naU"lJa" A: B =
"" 6'. I

vapour phase 3Ja"~lJd::naU"lJa" A: B =
~~"lU"lJa"')1U1U13J~"lJa"vapour: liquid =

5.2 ~arn'V\11iJT1 : system rn 1J~ Y tJd::naU~ltJq 'IJ q

liquidphase iia,,~tJd::naU"lJa"A: B =
~~"lU"lJa"')1U1U13J~"lJa"vapour: liquid =

5.3 ~azeotropic point "lJa"t:-I~3..Iazeotrope
""... ,

1J::3Ja~d1~lU"lJa" A : B =
Azeotrope 'V\3J1tJ~113J'hmh"h ii~3Jmivh~1Ymh"h (2 ~::LLUU)

(3 ~::LmU)

(2 ~::LLUU)

5.4 LLd"~"~~d::'V\'j1" 13..1L~n ~111tJ1U"lJa"~1d A 3J1n'V\1mXa tJnl1LL d"~"~~d::'V\'"h"
'IJ q 'IJ

13JL~n~"lJa" A nu B ~1J1drn11J1na::h (2 ~::LmU)q

140 .' Vapour

-r,

TC'C)r

Q

.1

Uquid

I I l
A 02 0.4 0.6 0.8

Molefraction
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6.
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i11bi~Gi\!.liJln"lJeJ-:J~~1J/~iimole fraction "lJeJ-:J B = 0.5 ~lm1blliJ::hlTI
, ..

fractional distillation LLrJn~11 B .yj1J1~'YITIeJeJnmlGi'VI1eJl~mh-:Jl-:r (3 f1::LtUU)
( B)

(10 f1::LtUU) IiJln1U
'IJ P, Q, R LUU"lJeJ-:JL'VIt'l13 "l1ii.Gl
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p
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\/
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1. ( /7 ~::llUU)

1.1 ~-:JeJTIlJ1~Wnml~mh-:J1::'V\'h:J activity m~:: activity coefficient (2 ~::lm U)

1.2 ~-:JeJTIlJ1~thermodynamic equilibrium constant lU~::practical equilibrium

constant (2 ~::llUU)

1.3 lrim~3J sodium hydroxide i:I-:J1UGf11i:1::i:l1~"1JeJ-:Jmagnesium chloride ~l~eJ~1-:J

(Sj(:.Ji:l1~ln~~::neJW1JeJ-:Jmagnesium hydroxide) ir1L3.1Thii.-:Jfi-:Jm1ltJ~~UlltJi:I-:J"1JeJ-:J

mm~1 tl13Jl1 ionic strength "1JeJ-:JGf11i:1::i:l1~magnesium chloride ~::Sjm1

ltJ~ ~UlltJi:I-:J~1m~ 3J'VI1eJL3.1 (l v:i3J;]U 'VI1eJi:I~i:I-:J 'VI1eJL3.1ltJ~ ~UlltJi:I-:J) l V'j11::l 'VI~ h,
(3 ~::llUU)
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2. ( /10 f1::LLUU)
a 0 ....

l:!Jf)U1~11L'1::GnrJonEh'lCaS04 400 mg 120 ml t:-J~:!Jn1J

~11L'1::L'l1rJoneh'lCaCI2 100 mg 80 ml

n1'V\u~1~Ca = 40, Cl = 35.5, 0 =16 ,S = 32

2.1 ';J-'I'V\1~hionic strength onf)-'I~11L'1::L'l1rJt:-J~:!Jd

2.2. ';J-'I'V\1fl1active concentration "lIf)-'lll~L'I::ion 1u mixture solution
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3. ( /6 ~:;LLUU) ';)1n1U carbonate precipitation diagram'IJ

3.1 ~1 Ksp "lIeh'!Cadmium carbonate = (2 ~:;Lmu)

3.2 ,;)~L1£J~ih~u solubility "lIa~ carbonate compound "lIa~ Pb (11), Sr (11), Fe (11),

LL~:; Ca (11) ,;)1n:JJ1ni.uUa£J~1~ih~u (4 ~:;LLUU)

1 2 3 4

:JJ1n ,xa£J

-1

-2

6
pC03

128 10

-4
..,
+
N
::;;'---'
0'

-6



5

':i~~ ......

4. .I A" 0 1 .I ...
( /7 ~:;LmU) ,nn':iu ,h'ILL~~h'11i'V\lmCQH)lJU':iu~n£J'11 '11

pH

121-

14
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I

10
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4.1 Ferric hydroxide ii solubility~1~~ ~ pH (2 ~:;LmU),

4.2 rl'1~a"m':i1~ii~11:JJL,y:JJ,yWlJa"iron species L'V\~amj1uJl':i1:JJhidiu 10.6M'11

"iI:;~a"U1lJ pH arh"h (3 ~:;LmU)

4.3 rl'lL~:JJ~u1uJllJl~lG1 U':i:;namI1£J Fe (Ill) 10.4 M "iI:;~a"L~:JJ~l':iGl:;Gll£J"lJe:J"LlJ~

LyjaU1lJ pH 1~LtlULyhh ~,,';):;yh1~ Ferric hydroxide L~:JJ~UCQ)nCQ):;nau

(2 ~:;LLUU)
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5. (12 fI::bbUU) 1J1ndtJ temperature-composition diagram'11

140 Vapour

-r,

TrC)r

Q

Uquid

50

A 0.2 0.4 0.6

Mole fraction
0.8

5.1 ~f)m'V\.nijT1 : system m 1J~ X tJd::nf)U~'HJq '11 q

liquid phase iif).;J~tJd::nf)lJ"lJf).;JA: B =
.. 6'.I

vapour phase ~f).;JflUd::nf)U"lIf).;JA: B =
i~lilU"lIf).J-:il1U1U1~j;I"lIf).J vapour: liquid =

5.2 ~f)m'V\.nijT1 : system m 1J~ Y tJd::nf)U~l~q '11 q

liquid phase iif).J~tJd::nf)U"lIf).JA: B =
i~lilU"lIf).J-:il1U1U1~j;I"lIf).;Jvapour: liquid =

5.3 ~azeotropic point "lIf).J~~~ azeotrope
.. Q; ,

1J::~f)~d1~lU"lIf).J A : B =
Azeotrope 'V\m~fll1~'";hmh.Jh ii~~u~vhf'f~f)~1.;Jh (2 fI::bbUU)

(3 fI::bbUU)

(2 fI::bbUU)

5.4 bbd.;J~.;J~~d::'V\';i1.;J1~bj;lnj;l.fn~1 WlJf).;J~1d A mn'V\1mXf) ~nl1bbd.;J~.J~~d::'V\'"h.J
'11 q '11

1~bj;lnj;l"llf).J A nu B Vi1J1dm11J1nf)::h (2 fI::bbUU)q
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rl'1~~3J~U,;)1n"lleh1~~3J/~ii mole fraction"lIeJ-J B = 0.5 ~1m1f;)';)::bnTI
, ..

fractional distillation ~~~n~11 B .yj1J1~'YlTIeJeJn3J11~~1eJhJ eJci1-Jh (3 ~::~bUi-t)
( B)

(1 0 ~::~bUi-t) ';)1n1U
:y

P, Q, R dJi-t"lleJ-J~~~d3 "15it~

fZ

\ " j\/V
\/ \\!/ \,.// \\..,/I\\,,/!

p ~
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6.1
,

"" , . '" 0
b~EJ~lU~~~"lIe:h'l P : Q : R = 0.3: 0.5 : 0.2 (mole ratio) bb~:;~"iIl'U'1U mole

jl~nU = 100 mole

ill ~1l11:;ir"llEJ~~~~ P - Q - R "iI:;jl~~1~:;~lmuudim~tnnUV\1EJLlI (1 fl:;bb'UU)

btJ1tJlJb.yjtJlJi<11~lU"lIEJ~phase (by mole) = (1 fl:;bb'UU)

1'Ubb~~:; phase ii mole ratio "lIEJ~ A : B : C b'Vhh (2 fl:;bb'UU)

1Ubb~~:; phase iilillU1U mole "lIEJ~ A b'Vhh (2 fl:;bb'UU)

6.2 - tll~EJ~mj1'IK A + B + C ~~~nUL~bUU"lIEJ~bV\~lbd'm~tJl (homogeneous)

fllj"il:;1i5<11jl~lU~~~ A : B bU'Ub'Vhh (3 fl:;bb'UU)

6.3 ih~EJ~mj1'IK B + C ~~~nUL~bUU"lIEJ~bV\~lbd'm~tJl (homogeneous)

fllj"il:;1i5<11jl~lU~~~ B : C bUUb'Vhh (1 fl:;bbUU)


