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students.In this lecture we will be

looking at another binary systemthat is the AL by 10 Northside

system and we will also discussthe crystallization friend of a

pledge who plays melt.

At the end of this lecture youwill be able to understand the

Alberta Northside Phase diagramas well as understand the

crystallization trend of apleasure. Please melt.

The Alberta Northside system.This system is important because

it exhibits a solid solution.Now, what is the solid solution?

A solid solution is a state inwhich both components mix

completely with each other.

So when you have a solidcrystal, you will have a mixture

of two components in the samecrystal, so that's a solid

solution. So you have the pledgeeccle system, which is composed

of any LSI 308 as well as Cal.2 SI 208. Now this is a good

example because we have alwaysstudied pleasure place crystals.

These pleasure craze crystalsare actually composed of two

components. These componentsgive rise to the two phases

albite and anorthite. Now thephase diagram for Al by 10 or

tight solid solutions.



Series is given here so you havealbite on one end and a tight on

the other end of the bulkcomposition axis. So here this

is 100% albite. The zerorepresents zero percent of

anorthite at this point, so thisscale is actually talking about

the percentage of anorthite. Butwe can also invert and

understand that this is 100%

albite. And zero percent albite

over here. So 100%anorthite, zero percent

albite, whereas 100% AlbertZero percent anorthite.

Now at each end.

We have the pure component thatis albite Anna Northside let us

look at the crystallizationtrend in this system. So we

begin with the bulk composition,which is about 48% anorthite and

52% albite. So the initialstarting composition of the

liquid is 48% albite.

So the initial startingcomposition of the liquid is 48%

in Northside and 52% albite thatis shown here on the phase

diagram. Now as the melt coolsto temperature here at a about

1430 degrees Celsius, we havethe first solid forming. Now the

first solid that forms what willbe its composition. To know the

composition of the first solid.



Or the first crystal of pleasureplease that forms. We will have

to look horizontally across thisfield onto the solidus. So in

this phase diagram this is the.This is the liquidus curve,

whereas this is the solidus codenow. A solidus curve represents

the composition of the solidsthat are forming.

So at this point, the firstcrystal that forms will have a

composition that is.

Corresponding to point B. Now ifwe have to know the if we

have to know the composition ofB, it will be vertically down,

about 2, about 90% anorthite and

10% albite. Similarly, if thetemperature cools further to

this point. The mineral thatforms will have a composition

corresponding to this point.Now at Point AB tells about

the composition of the solid.What about the composition of

the liquid, the compositionof the liquid is given by the

point on this liquid's thatis a so the composition of

the liquid. Here is thestarting composition which is

48% in our Titan 52% albite.

Now.

So regardless of the startingcomposition, the diagram is

always red in this menu. Sosay suppose I had starting



composition here.

If I had a static compositionthat is marked by this point.

As the point, as the bulk asthe liquid cools.

To a point here, the firstcrystal that forms will be.

Horizontally across and markedat the liquid at the solidus.

Now it should be a horizontal

segment. OK, so regardless ofthe starting composition.

The first solid to form willalways have a composition which

is read horizontally across onto

the solidus. Line.

Estimate cools from A toa temperature of about 1395

degrees Celsius. The compositionof the liquid and the

solid phase also changes. Now,what happens as we move

down from A to thispoint, the crystals that had

formed at this temperature.

Now start reacting with themarriage that they are in

equilibrium with an but reactiontakes place. The crystals here

form were richer in our tight,so the CAE from the Northside is

exchange with the Med to take upany from the melt and form more

albertic rich crystals. So as wemove from A to this point as we

lower the temperature from 8 tothis point we have the



composition of the crystals.

Also, changing along thesolidus line.

So now at this temperature, thecomposition of the solid that

forms is given by drawing astraight line down to the

horizontal axis. Anet will beread to about 84% anorthite and

will have about 16% albite. Soas we keep on decreasing the

temperature, the composition ofthe solid also keeps changing,

so the crystal that forms at Breacts with the melt.

To have a new composition at Das the temperature decreases,

its composition keeps changing,keeps changing an also

simultaneously the compositionof the liquid also keeps

changing along the liquidus. Nowfor this point the composition

of the liquid is given by thePoint C. So if I have to draw a

line straight down, it is 40% ofNorthside and 60% albite. So the

liquid is getting richer andricher in albertic component.

As the temperature lowers, thecomposition of the liquid also

moves down the Liquidus line atthe same time we also have the

composition of the crystalcontinuously changing along the

solidus like this happensbecause the system always tries

to maintain equilibrium at all

times. As the melt cools fromA to this point here we get the



composition of the crystal givenby the point D.

The composition of the liquid isred on the Liquidus line,

whereas the composition of thesolid is red on the solidus

line. Now at this temperature,the crystal that had formed

earlier at B at highertemperature stats, reacting with

the melt to maintain

equilibrium. Net in thisreaction the CAE from the

anesthetic crystal is exchangewith the Med to take up any and

hence the crystal, which wasricher in annotated, had 90%

anorthite, now becomes slowlyand reaches itself in albite, so

from 90% it moves down to about.

86% anorthite So thecomposition now of the new

crystal that has formed at thistemperature is given by D. Ann.

It is understood by drawing avertical line straight down to

the horizontal axis, which is

86% anorthite. As thetemperature lowers, the

composition of the melt alsomigrates down the liquidus line.

At the same time, compositionof the crystals that are

forming also moves down thesolidus line. So as I move

from A to lower and lowertemperatures, the composition

of the liquid keeps movingdown the liquidus line,



whereas the composition of thesolid keeps moving down the

solidus line. So if I have tolook at a temperature here,

the composition of the solidis given by this point,

whereas the composition of theliquid will be given by this

point on the liquidus.

This is because the system couldslowly so as to maintain

equilibrium at all times.

Now the composition of the meltand the crystal moves down

simultaneously, exactly oppositeto each other.

If the system stays inequilibrium at all times, the

final composition must end upwhere we started, so the final

composition of the solid thatforms should be equivalent to

the initial composition that we

started with. Now thecrystallization will stop at

this temperature by because thispoint on the solidus corresponds

to about 48% anorthite, which isactually the initial composition

that we had started with. Soinitially we started with 48% an

ortho it melt. Now it has cooleddown to up to point F, where

in the final crystal that

crystallizes. Is also having 48%anorthite. This crystal that had

formed at B continuously reactedwith the Med as the temperature



decreased, Ann has now reached48% and authentic content.

The final pressure plays Crystalto form after the last drop of

the Med has crystallized. Willhave the composition

corresponding to this startingcomposition, which was 48%

enertech 52% Albert. Hence, inan equilibrium system of Alberta

Northside. The initialcomposition of the melt and the

final composition of this solidshould always be the same, and

we say that the process ofcrystallization is complete.

During crystallization, theproportion of the solid

continuously increases whilethat of the liquid continually

decreases because as you lowerthe temperature, we have more

and more solids that areforming, whereas the liquid

proportion is decreasing. How dowe understand the proportions of

the solid and a liquid that arethere at a particular

temperature? We apply the liverprinciple, that is.

The proportion of solids isgiven by the length of the

segment on the opposite side ofthis bulk composition. So the

segment corresponding to theproportion of solids at deep is

X and the segment correspondingto the proportion of liquid at C

is why? So to get the percentageof liquid and solids?

We look at this equationwritten. You have the length of



X divided by the total length X+ y in 200. Similarly for

percentage of liquid will be thelength of Y divided by the total

X + Y in 200.

Thank you.


