preparing solutions. Solutions are
S e ———————y

comblnatlons of two or more substances that exist together in a homogeneous
mixture,

Learning Objectives

* Determine solubilities based on information presented in table format.

e Distinguish solubility trends between solids and gases with changes in
temperature.

Success Criteria

e Interpret a solubility table.

* Deduce the amount of solute in a given amount of solvent based on a solubility
table.

Vocabulary
e solute e solvent  solution
e solubility e saturated * unsaturated

e supersaturated

e 1ndependent variable e dependent variable

Use a vocabulary term to answer the first two questions below.

1. Which term applies to a sponge that is dry? UN SatU oted
2. Which term applies to a sponge that is soaked? SOAN‘Q*CA

3. Can you add more water to a sponge that is already soaked? NQ
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Interpreting Solubility Curves s&
Model .
~_____Tablel. Solubility Data
——'I:emperature (°C) Solute (g) per 100g of H20 (4
e
| 10 33
[t ritp—— e e ——— A ————
T 42
i__,_.._ 0 62
90 j 73 — ]
Task

Complete the model: Using the grid below make a graph of the solubility data 1n
Table 1.

a. Label x-axis, y-axis and create appropriate scales for each.
b. Plot points using a pencil
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Key Questions TC“\P€ oo, €
1. What information is provided by the data in Table 17 |
the amount of solufe that can yisso e 1n \00804 130
At NOu 100N €MPS:

9. What is the relationship between temperature and solubility for this solute?

As The +€mp 3053 P, e Solubl)ffyjof’j U

So\uie(a\ per
o HaOyq
N
A&i
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Interpreting Solubility Curves

3. What will happen to this solute when 12 g is added to 100 g of water at 20°C?
T4 uyy)) ol dawo T

4. What type of solution is obtained when 12 g of this solute is added to 100 g of
water at 20°C (unsaturated, saturated, or supersaturated)?

LNBivated

0. At 20°C, what is the maximum amount of this solute that can be dissolved in
100 g of water?

37%

6. What type of solution is obtained when the maximum amount of a solute is
dissolved in water (unsaturated, saturated, or supersaturated)?

Sty d

7. At 20°C, 50 g of this solute is added to 100 g of water. What will happen to the
extra solute?

Fuol) falL Yo the oriom

8. What type of solution is obtained under the conditions in Question #7
(unsaturated, saturated, or supersaturated)?

SU?QJSQ*‘UICLKC‘

S m')ﬂd)f/l
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Interpreting Solubility Curves

1. Exercise T
Use Table G to answer the following questions.

B N
Q, ‘ i
S & o0 - - n
o g0 HEN
» By - & e e ) F—
& | |  TNHA |
. nans wm N T i |
g m? LY ' G, > ]
: TN/ s ka
ENID Sy 7
40 e R SO .
Sﬂ~' a = '... —— i y _h_?aa_‘
’ S “-RCE)J -
mw—- e — et T b i A "
"R } .7 NH, |
10— — e it G0, e
0 et L._;“;___..;;ﬁ % e
0 10 20 30 40 =0 0 8 %0 100
Temparature (*C)

(hltp://nysedre gents.org/testing/reftable/archreftable/ChemRef1-7. pdf)

1. Compare the graph that you constructed from the data in Table 1 to graphs in
Table G. Which of the solutes in Table G is the solute in your graph?

NYMC

2. Identify the substance in Table G that is most soluble at 60°C.

(L

3. Identify the substance in Table G that is least soluble at 60°C.
X0 5

4. Identify and state the difference between the solubility curves for ammonia and
sodium nitrate. Note that ammonia is a gas and sodium nitrgte 1s a solid at room

temperature. (,MH 3) ( NOMO 2
NHz = the amount of selute That dissolves AEOTUE Q3 ThL
KMP INCITANeS

NolUz 2 the amount o7 S0

juke Thast dIsSOlvCs INCITUY a S
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4 Interpreting Solubility Curves

5. Use the temperature dependence of solubility to identify whether the substances
in Table G are gases or solids. Make two lists below, one for gases and one for

solids. .
GaS So)id
- T ol

O \
2 No NG YC\0 3

N3 \CWS
AN M\(\L{C\
(C\

6. Suggest a reason why solubility decreases with increasing temperature for
gaseous solutes but increases for solid solutes.

«305 Dardicles S?fﬁd op and e fiom Soifion

Problems

1. Everyday Jen walks in to Dunkin’ Donuts and orders a medium iced coffee with
four sugars or hot coffee with four sugars. She notices that the 1ced coffee 1s
never as sweet as the hot coffee. Why?

oy oL The mSzu A1oWes 1N The yud coffee. so it doesn g
305K S swelt

9. Ryan would like to make rock candy. The recipe calls for 200 g of sugar
dissolved in 100 g of water. Ryan makes the observation that there 1s still sugar

left on the bottom of the pan. Based on your knowledge about solubility, what
could Ryan do to ensure that all of the sugar dissolves?

Near up The Ut

3. A standard driveway is 550 cm by 305 cm (18’ by 10’). If there 1s 5 cm of snow
(about 2 inches) on the driveway — what is the maximum amount of rock salt
that can be dissolved by the water from the snow? Rock salt 1s NaCl. (Hint:
OO(" density of water is approx 1 g/em? because 1 mL = 1 cm3. Is this exact? No, but

it is close enough for our purposes here.)

Nac |
\O\WUNYE 0t SN 2 83K 130 CM3 S3g Nacl = ___X_&_——————

' C
23 9 Ay WY 10 S_Hao
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SOLUBILITY CURVE WORKSHEET

Use your solubility curve graph provided to answer the following questions.

00¢, 130
1. What are the customary units of solubility on solubility curves? %ﬂm\& 01 ol ?e' | %

X Yem
2. Define solubility. Yhe AMounY ot Selu¥e Ahat 0 pe dissowcd 0 o SUPSTANU ..\ P

a+r a S (i Fic
3. According to the graph, the solubility of any substance changes as ’rﬁ\mp e Tmp
changes.

4. List the substances whose solubility decreases as temperature increases. M 3 (S()q\ 3

5. Which substance is least affected by temperature changes? Na C\

6. How many grams of ammonium chloride (NH4CI) at 50°C? 6008
l:_ N(\Q \ and _ Y C\0~x have the same solubility at approximately 780C.

8. Which compound is least soluble in water at 10°C? X C\O 3
9. How many grams of KNO3; can be dissolved at 50°C? __mm? 3, ¥ %,_

10. Are the following solutions unsaturated, saturated, or supersaturated? -
a. 45g of NaNO3in 100 g of water at 30°C. vnsafuated

b. 60g of KCIO3in 100 g of water at 60°C.__Su pe. 30yuia e

11. How many grams of sodium chloride, NaCl are required to saturate 100 grams of water

at 100° C? H08=

12. How many grams of NaNOj are required to saturate 100 grams of water at 90°C? ¢t Than
13. How many grams of Kl will saturate water at 20°C? N?%: \SO}
14. At what temperature would 25g of potassium chlorate (KCIO3) dissolve? !QO°C.
15. At what temperature would 55g of NH4ClI dissolve? LO° C
16. 89 g NaNOQOs;is prepared at 30°C.
a) Will all of the salt dissolve? __ %>
b) What mass of NaNO3; will dissolve at this temperature? q S 3:

17. If 25 grams of NH4Cl is dissolved at 50°C, how many additional grams NH4Cl would be
needed to make the solution saturated at 80°C? ___ 34 I L LY

18. At 50°C, how many grams of KNO3 will dissolve? _ §O -

19. At 70°C, how many grams of cerium (Ill) sulfate (Ce2(SQ,);) dissolve? S ?
20. Determine if each of the following is unsaturated, saturated, or supersaturated.

a. 55g of NH3 at 20°C.  SuX 1 Satuiaked f. 80g of NaNO; at 10°C. ._Satuated
b. 10g of Cez(S0Q4)3 at 10°C._yntuiaifd g. 145g of NaNO3 at 80°C. . sarurated
c. 125g of KNO; at 60°C. supeisodtifed h. 35g of NaCl at 100°C. ._ ynsafuia ¢d

d. 65g of NH,Cl at 80°C. sgtucated
e. 12g of NH3 at 90°C. SSQ?QJSOE‘CH‘CG

CPHS Chemistry Mr. G Edelman
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Worksheet #1: Molarity A

1. What mass of K3POs is required to prepare 4.00 liters of 1.50 M solution? \

1S0M _ ¥ \
- X - 0.00mol sty )a\a.an 4 (1370 g¥3Ry \
) Mo ‘

2. What mass of CH3OH is required to prepare 1.50 liters of 3.00 M solution?

3.,00M= X - 14.90 nol CHOH |32.042
\.SOL

)ng CgHi0H
Mo |

3. What volume of 0.750 M solution can be prepared using 90.0 grams of NH4CI?

O? SO0M = | . ¢ 46 .Oq NHydl] 1y mol - 116§ moal
T 8 J S3ut g

. 0598 mo |
0:.33d5 L

(M= )64 M )

5. What is the molarity of a solution that contains 210 grams of Al2(SOa4)3 in 2.75 liters of solution?

) M&(SOLA }  mo) - O.(gl mo | Ol mol
34a17 L :

Qe 15 L

6. 11a0.750 M aqueous solution of sodium hydroxide is to be prepared using 18.5 grams NaOH
how many mL of solution can be produced? | "o |

PK—MM = Ocl—\‘o3m0\ O‘7§OH ] O‘L“ogmo‘
359.443 8 L
L7 0.0l 7| | 1000 me
’ L

7. What is the molarity of a solution that contains 125 grams C2HsOH in 0.250 liters of solution?

\Q%Qh_xw_}_'_"\_fﬂ_faﬁsoﬁ = Time) Gy 2.7 o)
Ho.oex CatisOH ]

QAN O L.

. et SR
-

8. What volume of 1.40 M HC2H30: solution contains 0.400 moles of HC2H3027?

1401+ 8-H00mo|

A

o
P
%




7 9. A solution of aluminum nitrate is 2.00 M. What volume of this solution contains 0.250 moles of

4 aluminum nitrate?
! Q.OOM O.ASOmo ) Q.OOx‘sO,Q{O
i .00 .00

)
A - (X?OolaSL.)

10. A solution of ammonium sulfate is to be prepared that is 2.25 M. What volume of solution can be
produced using 50.0 grams ammonium sulfate?

139.'3"10 ‘ D4

ANSWERS:

1. 1270 ¢ 2. 1449 3. 224 L 4. 1.84 M
5. 0.22 M 6. 617 mL 7. 10.8 M 8. 0.286 L
9. 0.125 L 10. 0.168 L

' Worksheet #2: Dilution

1 What is the final volume of a solution if it is necessary to make a 0.0500 M solution using 10.0
mL of a 2.00 M solution of NaCI?

(‘O 0 me ) 209 M) (%) 0.0500 )

2. To prepare 250.0 mL of a 0.100 M solution , how many mL of a 4.00 M Ca(NOa3)2 solution must
be used?

(4.00 MY x) = (100 MY @50.0mL)

3. Calculate the molarity of 500 mL of NaC2H3O: if it was prepared by diluting 100 mL of 2 4.00 M
solution. | .

(\OO mL )Y Y.00 M) «(SOOmL_\ X




4. Calculate the molarity of a solution if 10.0 mL of a 6.00 M solution of NaCl is diluted to a VOlumg %
of 200.0 mL?

(10.0 mu\( (, .00 M\ = ( X\( 200 O m'—)

ANSWERS:

1.400mL 2 625mL 3. 08M 4 0.300 M

<. uEr R -



