Solubility Curves

Based on the solubility below, decide whether each of the following is A: unsaturated,
B: saturated, C: supersaturated, or whether D: not enough information is given. * assume it’s

dissolved *
1) 50 g KCl in 100 g of water at 90°C. A 5) 65 g KNO3 in 50 g of water at 70°C. &

2) 50 g KCl in 100 g of water at 60°C. ¢ 6) 25 g KNO3 in 100 g of water. ﬁ

3) 50 g KNO3 in 100 g of water at 60°C. A 7} 25 g NaCl in 100 g of water. &

4) 50 g KNO3 in 25 g of water at 60°C. é 8) 40 g of KCl in 100 g of water at 20°C. £
9) How many grams of KCl can dissolve in 100.0 g of water at 65°C? 46 % |

10) What temperature would be required to get 85 g of KNO3 to dissolve in 100.0 g of water? LHC

SHOW ALL WORK FOR THE FOLLOWING © T ioa
11) How many grams of KNO3 can be dissolved 180
in 50.0g of water at 50.0°C? 2 9 176
C:‘) 160
12) What mass of KCl can be dissolved in 200.0 g %0 /
of water at 15.0°C? 40, a 140
- 180 7
13) How much KNO3 can be dissolved in 143 g gm 7
of water at 69.0°C? | g% $H10
§‘100
14) How many grams of water will it take to T
dissotve 28.0 g NaCl at 60.0°C? #4£ 5 3 8 -
E 70
15) How much water is needed to dissolve 46.6 g i‘!} 60 // A
of KNO3 at 52°C?_5 e, 550 7 T
5 40 7—% NaCl
16) What temperature would be required to get § 30 ~ ‘
51.0 g of KCl to dissolve in 156 g of water? " 2 —p :
4 5o 10}
17) What is the % KCl in a Solution that is o 3 3 10 5 0 0 By 90 100
saturated at 61°C? % [2 ], - temperature { G)

18) What temperature is required to make a 50.0% KNO3 solution? &0 QC_J
5
19) What temperature is required to make a 63.0% KNO3 solution? ge}; -

20) Based on what you’ve learned in class about soda & fish, do gases behave the same as or
different than solids when it comes to solubility & temperature? What do you think a
solubility graph of gases would look like? ) ;";g:»

21) Read about Henry’s Law (go on-line!). Sketch what you think a pressure vs solubility graph

would like like: 3 LY
Ans (iro+5} A, A, A, B, B,C,C,C,D, 18, 19, 25, 31, 39, 39, 46, 54, 57, 60, 60, 68, 76, 82
Units (iro+1): %, g, g, 8, 2, £. & °C, °C, °C, °C, °C
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Molarity

6,
Determine the concentration (molarity) for each of the solutions: o0 ‘0
a) 3.0 mol sugar dissolved in 2.0 L of solution. 1.5#b) 0.40 mol NaCl dis. in 10.0 L of soln. FTUHA

B boM
¢) 0.030 mol KNO3 dis. in 50.0 mL of soln. ¥8-  d) 350 g KNO3 dis. in 5.0 L of soln. 0¢ 69 M

SRR

e) 6.45 g of Na2804 dis in 250 mL of solnj\_t) 465 mg KF of dis. in 0.054 L of soln. 0. 16™M

2. How many moles of sugar are needed to make 2.5 L. of 1.4 M sugar solution?

Ansi_ 2,5 wae|

3. How many moles of NaBr are needed to make 150 mL of 3.0 M NaBr solution?
Ans: O 45wl

4, How many grams of NaNO2 are needed to make 3.5 L of 0.50 M NaNO?2 solution?
Ans: ol o

5. How many grams of K2CO3 are needed to make 300.0 mL of 1.25 M K2CO3 solution?
Ans: 51 . ] 33

6. What volume of 0.25 M sugar solution can be made using 4.0 moles sugar?  Ans: | é L
7. How many mL of 2.50 M Na3PO4 solution can be made using 1.8 g of Na3P04? Ans: E%r éf e L'

8. 65.0 mL of K3PO4 solution are evaporated, and 1.54 g of solid K3PO4 are recovered. What

was the molarity of the original solution? :
Ans: O | B

Ans (IRO +1): 0.0400.112 0.150.18 045 0.600.691.52.853.544 16 51.8 120
Units: (IRO + 1): moles, moles, g, g, g, L, mL, M, M, M, M, M, M, M
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9. Sketch a volumetric flask and explain precisely how you would use a 500.0 mL volumetric
flask to make some 1.500 M NaNQO3 solution. (hint: fook at the 5 steps on how to use a vol.
flask). Be sure to show your calculations, including how many grams of solute to use

| Gos (.8a0) + 0.F50 mal MmOy 3s.001 4 63705 Ny

Te Pea SOQ w) Vol ;\“5\‘ &LA G._f.am?‘. 109 m i
SO0 wml

U Hie 3 add vie k3w g NaNo Shopeur §
ek b dsqolve. Owmeg disgnlved add e-w:-;.)k
Hie & e Plasy b B po SObmb g,

10. Do this question after you’ve completed part | of the molarity lab:
You are handed a large flask containing a K2CO3 solution of unknown molarity. Describe
precisely, step by step, how you would go about determining the molarity. Use any
equipment you want! (hint: look at what you did in part 1 of the molarity iab)

\ hoaw\d weie & Se. W Pyed remasCuy } conapp e

P Mg eor b v FLXn o AL P GOV VPR, Kovon
Seluwons =X - S U PR N T W\'O\.a_\r:\—u"

1. One grain of sugar with a mass of 0.25 mg is dissolved ina25.0 mx 10.0 mx 3.0 m
swimming pool filled with water. Determine the sugar concentration, and then use it to
determine how many molecules of sugar would be contained in just one drop of the
"sweetened" pool water solution. (sorry, answer not in ans. bank!)

[1g=1000mg, I m3=1000 L, 20 drops = 1 mL, sugar = C;2H»0]
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Dilutions

1. Determine the concentrations for each of the following mixtures:
a) equal volumes of 3.0 M KCI & water: 1.5 b) equal volumes of 3.0M KCI & 7.0 M KCl: s. e

¢) one vol. of 8,0 M KC| & one vol. water: 4. d) one vol. of 6.0 M KCl & two vol's water: 2.¢

¢) one vol. water & two vol's of 6.0M KCI: 4. ) one vol. of 5.0 M KCl & 4 vol's of water: /.2

g) one vol. of 2.5 M KCI & 9 vol's water: P-2Ch) one vol. of 2.5 M KCI & 99 vol's water: _@.52 ¢

2, To make orange juice from frozen concentrate, one usually mixes the can of concentrate with
three cans of water. This dilutes the concentrate to ! [4  (what fraction?) its original

concentration,

3. Use the dilution equation to determine the concentrations of the following mixtures...
a)45 L of 3.6 M KCl & 71 L of water: b) 215 mL of 2.8 M KCI & 47 mL

water:
2 5(z28) 7 2
bs (3-'@\ > Heb (M) « \ -2 (W\‘

Ans: -Hwa Ans: 2-3 M
c¢y45 ml of 3.6 M KCl & 71 mL of 6.2 M KCL:
. @.wo2y

.n
o.ouy [3-‘»\ = 0.]%2 mol M: o
Ol b

. o7\ (t..?.,\ 2 0.H4vD wedl
Fo¥ maoyv = O, 01 Vi it wml Ans: §.2 M
d) 83 mL of 2.0 M KCI1 & 25 mL of water: ¢) 38 mL of 6.0 M KCl dil. to a tot vol

of 100 mL:
%1(?.3\ z l°8‘(M) 33»L(._°" - /oo(x)

,’{M 2- .3 | %
Ans; [.S4 A Ans: 228 My
4. To what total volume must 26.0 mL of 4.80 M KCI be diluted to reduce its concentration to...
a)..2.10 M b)...0480 M

pr.o(‘-{_yo) - 1.‘0(?\\ 'Zk("’l-‘é = (0.!—1'{03\/

Ans: 994 L Ans: 20 m\,

Ans (IRO+1): 0,025 6.25 1/4 1.0 1.4 1.5 1.52.0 2.0 2.3 2.3 3.6 4.0 4.0 5.0 5.2 59.4 125 260.
Units IRO:MMMMMMMMMMMMMMMM mL ml.

166



@ M oAty
@ Arawwms L -4 Ctads
__5_.9_\___ . Aem
b+
171”7
§(‘\ £ = S
2
$(1)
@ o Honn
ORETO N 2 o
1+
@ [o.o(z\ © o
\ * 2
@ ‘S(.\\ Lo
| +
2
@ §L\\ . s m
] + 9
& __E_i_(i\_ 0.ozg WM
L~ 99
@ \C.,A-h-i |

mel sSoluk

LATvs o soum



(Warning: one of the questions on this page is impossible... When you find it, explain why it's
mpossible!)

5. What volume of water must be added to 35 mL of 2.6 M KCl to reduce its concentration to...

a)..12M b)...0.26 M
23S ('2.%\ = Ll \/) 3S (1-..5\ = 0.2l
' Vs g{'ﬂ
V8¢ Vi s 3
Vi, s = #5.5- 3¢ Ans: 41w\ Hae™ 3T - 3§ Ans: 31¥ mu
6. What Vo!ume of 2.5 M KCI must be added to 37 mL of 6.0 M KCl to make the total
concentration; 0.03% ((.0) 7 0.2 waol ket
a)..1.5M b)..42M
Ny ?bas'\b—ts_ ‘\‘fbh\‘j o o222 * 2.5 X s 4.2
ks o o com teniv e 0,03} +¥%
Sacy Hruon B Solny wrad ©. 222 + L.§% = 01584 *%.2x
ﬁw Atk vy, Ans: Xz 0,039 Ans: 3a mi
7. What volume of 2.5 M KCl must be added to 37 mL of water to make the total concentration
1.8M?
23X Ly
0.03? + 5% )
o, , : 2.5
Olbt +LY %> 2% A GE L

8. You mix 32 mL of 4.5 M KCI, 56 mL of 6.2 M KCl and some water, and the total ;
concentration comes out to be 1.7 M. How much water must have been added?

(oosz(t(g'\q- 0.0564((.2)) .
(-°’$z v oove &+ X ) X soney L Ans: o\ miL
9. Sketch a volumetric flask and explain precisely how you would use a 500.0 mL volumetric
& B\ flask to make some 1.500 M NaNO3 solution. (You have available some 2,000 M NaNO3
v solution and whatever other lab equipment you need) How much 2.000 M solution is needed?

(' e (%‘oc\) ?._,oc;x /\é'é IS el .,( 2.00 W Fo SOBn
£r 295 ﬂask b L;-.a.::t.». Wit SuitTelenr Has
27T . oA S00wmb ol ™~ 120wl “\p
10. You need to make up some 5.0 M KCl so]utlon but all you have is 125 mL of 3.0 M KCl.
Explain what to do to make up the 5.0 M solution. How much 5.0 M KC1 will you get? Show
calculations: (hint- calculate how much water to evaporate)
128 wL (3. 03 - 5O (k) Need  to evapovuta S wmb ] N0
Lo FEmL 3.0 M Soln,
¥: IS . teil

llg“‘ -“"V': gohﬁ\‘ H-L.Q
Ans (TRO+1): 3941 75 95 172 201 315 375 Units(IRO) mL mL mL mL mL mT ml. ml. mL
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