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Table 1-1: Difference between the phases and components of the system.

System Components (C) Phases (P)
Water H.O Liquid
Water + Ice H.O Liquid + Solid
Brine NaCl + H,0 Liquid solution
Ni-Cu Cu+ Ni Solid

1-3 The phase rule
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Figure 1-1: The typical regions of a one-component phase diagram. The lines represent conditions under
which the two adjoining phases are in equilibrium. A point represents the unique set of conditions under
phases coexist in equilibrium Four phases cannot mutually coexist in equilibrium when only component is
present.
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Table 1-2: Relation between the number of phases and degrees of freedom for one component.

No. of component (C) | No. of phase (P) | Degrees of freedom (F)
1 1 2
1 2 1
1 3 0
1 4 Forbidden
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1-2: Phase diagram of water system ponent with three phases.
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Figure 1-3: The phase diagram of CO;, one component with three phases.
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Figure 1-4: lllustrate the name of the process of each equilibrium between two phases.
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1-4-1-3 Homework

Homework 1: How many the number of components, phases, degrees of freedom and

the name of the system of each of the following equilibrium of waters’

phases?

OA oB ocC

Homework 2: How many the number of components, phases, degrees of freedom and

the name of the system of each of the following equilibrium of waters’

phases?

AOB BOC AOC

Homework 3: What is the name of the reversible and irreversible process for the

system of water of each of the following curves.

Curve Irreversible process Reversible process

OA

oB

ocC

Homework 4: It can be disrupted the metastable curve by changing one of the

following:

(a) Tand p (b) p and conc. (c) T or p (d) T and Conc.

The End Of 15t Lecture
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1-4-2 Two component system
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Figure 1-5: Scheme of different phase equilibria for two component system.
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1-4-2-1 Solid-Liquied phase diagram (Condensed system)
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Figure 1-6: Temperature-composition Phase diagram of benzene-naphthalene system (Solid-Liquid).
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Table 1-3: Examplesiof simple eutectic systems

% Component (A) | % Component (B) | Eutectic composition Melting point °C
Tin (67.0) Lead (33.0) Solder 183.0
NacCl (23.0) H.O (77.0) Ice-Salt -21.1
Ag (2.6) Pb (97.4) Ag-Pb 303.0

The End Of 2nd Lecture
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1-4-2-1-B Congruent melting point
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Figure 157: Phase diagram for a system in which A reacts with B to produce AB with congruent meting point.
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ol SJg B 9 A (xugSall Hlgsail ilays Bsd qis AB Syl ylguail dlats 5T dlasdle Sy (1-7) Q!
Syl 5lgail Ay Sl ol o @l (5,31 el (§ dadidl 04 O G «LSy0ll guaz ao Gouss Y Al
all BB ¢yl S o o gl (S35 (Y sguaiell Aoy die 0dgS V> 39 [ cnayiell) (i

(1-4) Jsaad! 3 goge WSs cdudand! S50l Lesls 5 Yof iy (S

Table 1-4: Shows the melting point of pure component (A & B), and the congruent meting point ofd#heir
compound (AB)

Component | Melting | Component M. P. Component M. P.
A point °C B °C AB °C
Aluminium 657 Magnesium 650 AlzsMgs 463
Calcium 777 Potasium 790 CaCl.KCl 425
Gold 1064 Tin 232 Au-Sn 425
Zinc 420 Magnesium 650 Mg-Zn 590

e Jguasdl S YLl oda Jied . ooldl o b dly S o0 AST Lgwd 095 489,20 wYl> el
Al 0da Jheg Al CSpall 93 el Toplae 0% Syo S Sl oyl LS S (daall gl
~ehdpusdl d)gfS elas g Fod o edaSladl Asedl e 9 Bapde Ol 095 () slodl 9 DI @il
LS 29 lgiasDle ol disllate hleaail @iyl (wlisaie) Al lgSe day)l clllia cpllaidl 13 43 .cLol

.Fe2Cls.4H,0 9 Fe2Cls.5H20 <Fe2Cls.7H20 ¢FeaCls.12H20 : b

1-4-2-1-C  Igcopgruentmelting point

el oda Jis &.-(Incongruent melting poin) dalaie A& Hlgaail dayds CSyell GBSO VLSl
OLSyall pde HKat (aseudll Hlgasdl dayd g A0l b (Syell Jay dxdiS &Sl SlgSal 0985
ey Cliall o Jglmally bl Cduo Hsbo Lgie iy Hlgsaddl dzs Cod Bl dayd e Aol Bygum
Adsall HlgbI1 CuSl e Calise S5

e sy @ Bl A g cdilaio pé lguail Az ellied lgh GOS0 gl e e 3lasg
9Benzene-Picric 3l 98 cdalaiVl ¢yo £oill 1o e il oy . JESY Byly doryds L3y eSal
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.NaCl.2H20 9 NaS04.10H20 3 CaF»-CaClz

1-4-2-2 Solid-solid phase diagram
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Aaa)l- (olol alla duwhys g9 alladl 14 e Jle d3T (S 48T JSaw Clsall-Cliall allas Jeied aally
daiill J1ed o codiall-cdiall pllad) Jla g9 daill-jolo)ll plad jolall Lalase uos)(1-8) Sal!
Aaall (slezxil) Hlgmail dzys Jie3d B lal cjolioyll 9 (Bl 055l (slezsil)ylgsas! 420 A
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OB daall I joloyl ddls) ks $iSy (2.6 % Ag & 97.4 %Pb) e 15Ske Spesol g 303 °C
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Q 1 E (Solid ? +
1
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Figure 1-8: Phase diagram of Pb-Ag system.
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1-4-2-3 Liquid-liquid phase diagram

Sy PBlu-cduall plal jghall Jalases Guiaid Ta diline 52 Jiladl- Ll plailly ol jghall lalases
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1-5 The location of phase boundaries (Cldpey«of equation)

1-5-A The slopes of phase boundaries

dgddl Ol ¢(as) cpsSll ol pllaid Olsgay cpindls dasizg 8yly> Ay ilgs Al § cpygh 3929 s
Byl Ay bl i Jguam dicy 53 slall Gl agad) I bylune gyghall Y JleSd!
nshall MU GlaesSIl gzl Sl U datiss cilgdll Al J] Olagas Bgun yshall o 3 OB cdasualls
B skl o 0ledl ells e dglude (fn S 9 iy g
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Gma = Gmﬂ (1-8)

518 8y>x)l d8Uall Cyal (30

dG, = V,dp -S,dT (1-9)
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