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DETERMINING THE TEMPERATURE A SPECIFIC SOLUTE MUST REACH TO DISSOLVE TO A CHOSEN SOLUBILITY.

SOLLUBILITY: for table G it is the mass in grams of a solute that will dissolve in 100g (100ml) of water. Remember that 100g of water is 100mL as it has a density of 1 gram/ 1 ml.

LOGIC: At a particular SOLUBILITY in grams solute per 100g of water, as you read from left to right the solutes achieve that solubility at only at higher temperatures.

SKILL: Select the SOLUBILITY you need from the Y axis, highlighting that solubility point will be helpful. Read from left to right to find where a specific solute crosses the solubility line you needed and highlighted, that intersection point is the temp you need to achieve that solubility for that solute.
EXAMPLE: as you read from left to right, notice the first SOLLUBILITY CURVE that intersects the 60g solute per 100g water line (in red) is NH3 (blue circle), which reaches that solubility at about 18oC. The last one is NH4Cl which intersects at about 66oC. That means that ammonium chloride will not dissolve 60g/100g water until the solution temp is 66oC. Therefore ammonia dissolves at a lower temperature than NH4Cl, assuming both solutes reach 60g per100g water.
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INTERPRETING THE SOLUBILITY CURVE OF A SUBSTANCE.

SOLLUBILITY CURVE: a plot of the solubility (in grams solute per 100g water) as a function of temperature.

LOGIC: As the temperature changes, the grams of solute that will dissolve per 100 grams of water will also change. Some substances become more soluble as the temperature increases (see blue above, NaNO3) these have ENDOTHERMIC heats of solution. Other substances become less soluble as temperature increases (see red curve above for NH3) these have exothermic heats of solution.

SKILL: To find the solubility at a particular temperature, select the temperature from the X axis and read up until you intersect the curve for the substance of interest. Then read to the Y axis to get the solubility.

EXAMPLE: You are asked to find the solubility of NH3 at 10oC. Find the 10oC line on the X axis read up (pink line) till you cross the solubility curve of NH3 (blue circle #1) then read over the Y axis intercept (pink line) which is 70 grams NH3 in 100g water. At arrow #2 the solubility is about 29g NH3 /100g water at 50oC. Arrow# 3 shows about 14 grams of NH3 dissolves in 100 grams of water at 80oC.


For arrow #4 shows 90 grams NH4Cl per 100 ml of water at about 22oC and arrow #5 shows 132 NH4Cl grams per 100ml of water at 60oC.
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DETERMINING THE MOST SOLUBLE SOLUTE AT A PARTICULAR TEMPERATURE.

SKILL: Select the temperature of interest from the X axis, read up the line of that temp, the first solubility curve intersected is the LEAST soluble at that temperature, the last one intersected is the most soluble.

EXAMPLE: For the red line at 30oC above, SO2 is least soluble, KI (which is off the chart at this temp.) is the most soluble. Listed in ascending (least to greatest) order of solubility at 30oC

SO2 < KClO3 < KCl < NaCl < NH4Cl < NH3 < KNO3 < HCl  < NaNO3 < KI
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IDENTIFING UNSATURATED, SATURATED AND SUPERSATURATED ZONES OF THE TABLE C.

THEORY:  
 

1) Any temperature and solubility coordinate above the curve of a substance is SUPERSATURATED for that substance. 

2) Any temperature and solubility coordinate exactly on the solubility curve for a substance is exactly SATURATED. 

3) Any temperature and solubility coordinate below the solubility curve of a substance is UNSATURATED.

EXAMPLE: A solution of 120 grams of NaNO3  at 30o  is considered supersaturated because it is above the curve for NaNO3 - ARROW#1. The saturation sollubility at 30o is about 95 grams NaNO3 /100 grams water - ARROW#2.

EXAMPLE: At arrow #4 90g. NaNO3 /100g water  at 90oC is unsaturated as it is below the curve for NaNO3
NH3 CURVE





NH4Cl CURVE





1





2





3





4





5





SO2     8o





SUPERSATURATED ZONE


FOR NaNO3 (ABOVE ITS CURVE)





SATURATED FOR NaNO3


ANY POINT ON CURVE





UNSATURATED ZONE FOR NaNO3


BELOW ITS CURVE)





# 1





#2





#3





#4








