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Concentration PhET Weblab — Use HTML 5/Chromebooks

https://phet.colorado.edu/sims/html/concentration/latest/concentration _en.htmi
Pre-Lab: use your textbook or google to define the following terms on paper & attach
1. Saturated 3. Solubility 5. Solute 7. Molarity 9. Molar

2. Supersaturated 4, Concentration 6. Solvent 8. Dilute 10. Insoluble

Part 1: Concentration Calculations Using Molarity Formula - Procedure:

1. For Trial 1: Fill up the tank to 1 L, choose Solute:
Drink Mix(solid}, drag purple concentration meter
into the tank as shown:

2. Shake the shaker to add solute to the water until

you have an approx. concentration = 2 mol/L. s
Record the exact “Concentration of Soln -
Table 1.

3. Reduce the volume of water to approx. 0.50 L by -
draining haif the tank. Without recording anything,
notice any effect on the concentration and answer Question 1.

I

in Data

: dpks
¢ dpls

Amdnm\‘c..

. Click ®%=#to begin next trial. :

5. For Trial 2{etc), Choose Cobalt (Il) Nitrate (solid) & record its chemical formula o 4
and molar mass in Data Tabte 1. Fill your tank to the 9" mark as shown. Note ¥

the tank’s volume is graduated by 0.1 L marks, so the volumes are written to

the hundredths decimal place. Again, add solute until your concentration is approx. 2.0 mol/L and
record the exact concentration in your table. If the solution reaches saturation before you are able
to reach this concentration, write the word “SATURATED” in the concentration column and mark

through the rest of that row on the Analysis Table — We will discuss saturation in Part 2. Click °
to begin next trial
6. Repeat #5 for the other solid solutes, each time use 0.1 L less water (ohe mark down)

Part 1-Analysis:

Molarity = moles of solute

1. For the unsaturated trials only, use the molarity formula: volume of solution in liters
to find the moles of solute added in each trial, fill in Analysis Table 1. Note —the unit for Molarity
is mol/L, but is often called “Molar,” abbreviated with a capital “M.” Show work for Cobalt{ll)
Nitrate only below:

moles soluke == (Molarty) x (Volwee of Solr' )

s solw = (oo0M) X (0.50) = |, Bl
Ny —
oy VoY sorrndet
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Part 3-Analysis:

1. Calculate the moles of solute required to saturate the solution using the molarity formula and
record your result in Analysis Table 3. Only show work for 0.10 L solution below:
~ /
ol = Q-ho\a.\n \—3) x (Volune o Sod )
roeh = (S.040™Y )« (0.10L) = ©.Sle ol

2. Calculate the grams of solute required to saturate the solution using the molar mass and record

your results in Analysis Table 3. Only show work for 0.10 L solution below: 9,
©-Ste vroh (o(n0 S)122.95 % Co(N09, 1oaus2y - 1.Dx09
lreoal (_,o(wb )2 Co(nv),

3. On the Mass of Solute Vs. Volume of Solution, plot data points & make a line of best fit. Show
calculation of the slope of this line using: | _Y2=»  (This result is called Mass/Volume %)

Xz =%

M= |,o00 —O = OO0 _

-

.0 -0 Mass of Solute Vs, Volume of Solution
DATA TABLE 3 ANALYSIS TABLE 3 Ay '
. Concentration Moles Grams e '
Volume at Saturation required to | required to \ €A_é P e
of' Point satur'ate sattfrate - v . V4
Solution (mal/L or M) sc:lmu::)l;;n solution (g) lﬁﬁ - _ /?,WM
010 S.4D 05k (18D | & | V4
0.20 L \ _ 260 = : /
P 0.30 B Vi T - | j'd
| 040 w |23 | Ao . N /|
—| 0.50 e | 2.8 | 530 °% N
0.60 Z 13 ko )
0.70 2.9 | HoO |
0.80 A! 5 ‘ %& -
0.90 S.\ | a3
1.00 | < Ao I\BOD | )
. 2:lo o c C.5 Vuiém?e f1)

Part 3-Questions: Explain Using Complete Sentences

1. The mass of a solute versus the volume of a solution is known as mass/volume
- percent. It is a unit for concentration (g/L x 100%) often used in medicine,
particularly with IV bags. If the mass percent of the saline is 0.9%, how many grams of

“salt” in a 1 L saline IV? e
& “"—3 ’ L] J
Show Work: ©.9% L.o09 /L

rMass Sovka
w-_-_‘——_—_
vol. Solv

fross = (o.00% #4)x(1L) - M&ﬁ‘j‘i\
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For the unsaturated trials only, convert the mole of solute to grams for each trial and fill in

Analysis Table 1, Recall: 1 mol = Molar Mass{g). Show work for Cobalt (Il) Nitrate only below:

Dol Co(N0s '_,_W‘ Q54 @) _ X
LB ol Co(n03),]185.85 Co(ND2)s, 3*{0%&(1\\8339\

309"5(\{&&)

Part 1-Data&Analysis \ Lres) Co(N0,),
| DATA TABLE 1 ANALYSIS TABLE 1
Concentration Moles of
Chemical | Molar M Vol f G f
Solute ormuta | (g/mol) | water(y | ofso | sote 3 Lo
{mol/L or M) {mol)
Bl Drink mix UNKNOWN | UNKNOWN 1.00 2 P A OMIT UNKNOWN
B Cobalt (1) nitrate Co(ads)a | BAA4% 0.90 Rt . 240
Cobalt chioride (eCra 129.%3 0.80 I aTs i.{p NO
Potassium dichromate K\, (Cra0-3. | Jad 2\ 0.70 Srtirades |- '
| Potassium chromate  |K2Cr0y | 194,19 0.60 e OTD V-3 AL0
i Nickel (i) chioride Nz [1249.58 0.50 2, OTD i.0 L0
Copper sulfate CaSOu 159, 02 040  [Sudywks |—
Il Potassium permanganate [ a0aDw \SR.OM 0.30 ﬁbw-\c; ”
A oy

Part 1=Questions: “Explain using complete sentences. N
ik
< 1. Without adding any new solute, did draining some solution dllu e the solution?

Reduni v, Vol ek \”\0'\‘ QAQkexr (,DY\\LV'\-‘"\-B-‘\‘\W\

2. Which solute required the most mass to reach the 2 mol/L concentration? Least mass?

39% L Pl T

&
-

Horos ¢ Doty 2oen

Acod

Acm:\ “\95’5

Colba it Nibrde e ved Mgt maass % NiOeaA Unlovidle V‘ubww_d fealT”
3 Which solutes saturated before reaching a concentration of 2 mol/L? \
Tre. K QQ\'@‘O} ) C,ULSDL\ cond Y\W\n@q SO»WM ' MU\'} QNOI/L_ .
4. Asyou completed the trials, why should it take less & less mass to reach the concentration of 2.0
MOl/L? e is oo Wiy Gundd Showdd Sodvonakt e

s sowk

Part 2: Saturation - Procedure

1. Drain the tank. Choose the dropper solution for Cobalt (I1) Nitrate J and fill the tank to 0.50 L (L).

The solution is almost saturated. Add a little bit more solid solute with the shaker * until you
reach the saturation for Cobalt (11) Nitrate. In Data Table 2, record the “Concentration at

Saturation Point (mol/L or M)". _
2. Shake in extra solute until you see the solid particles settling on the bottom and answer Question

#1.

3. Click =
time.

nd repeat with each solute, skipping the Drink Mix using 0.50 L (1/2 L) every

Part 2-Analysis:

‘% 1. Calculate the moles of solute required to saturate the solution using the molarity formula and
D record your result in Analysis Table 2. Show work for Cobalfc(ll) Nitrate only below:

“g. Ao\ = (_{Y\b\&}rﬂ'\‘lﬁ\ % (Véhwunne, SO )

é ot = (S80I (0.50L) = 2.8 weol



2. Calculate the grams of solute required to saturate the solution using the molar mass and record
your results in Analysis Table 2. Show work for Cobalt (Il} Nitrate below & Answer Question 2.

- 28 veol Co(M03)a) (92,95 Cofmos)
l Lot Co(M04),

- 5‘03 CD( 1\304,‘ 2

-——————Part-2-Questions:—Explain-Using-Complete-Sentences

DATA TABLE 2 ANALYSIS TABLE 2
C ti ' .
— SOIU te S:::fa'::)an tl::l:tt Moles required to Grams requnr.ed to
£ (mol/L or M) saturate solution (mol) saturate solution (g)
ot
§| B Cobalt (1) nitrate S .0 L% SO
5 Caobalt chioride MBS0 .3 S w0
o0 Potassium dichromate €. S0 £ Mo e
Q| i Potassium chromate AL BEO [P 330
ﬂ Nickel (It} chloride S, aANG 2 lp SH0
Copper sulfate .30 0,5 WO
M Potassium permanganate QO . UELD Q. 24 3R

£ 5 . Once the solution saturated, the added solid solute does not dissociate. What does the excess do?
J
j e Oxeess StAles O Yo \aotrore .
.J.-Q ’é’, 2. Using 0.50 L of solution each time, does the solubility of the solutes seem similar?
c;% — e SohweiiNes ave cBw\e_ A Werank Bcause ih VS o
I o 87 ‘AN\(\- W C,&r\n,v-c\(:“\'ik’\“s%t(, O‘Q' “_\(N %\J\‘k& “
‘?g 3. How could’you “supersaturate” these solutions, exceeding the amount of dissolved solute possible
for a given volume of solvent by preventing formula units from precipitating into crystais?
et -:F Hear WO\ Alvnost  satuval Soakara¥e o

Cooh Slowdy
Part 3: HONORS ONLY: Mass Percent & Graphing Mass Vs. Volume

Part 3-Procedure:

1. Click ® Begin by creating a saturated 0.10L solution of Cobalt {11} Nitrate. Record the

minimum concentration to saturate this volume in Data Table 3.
2. Add more solution to create a 0.20 L volume and record concentration. Continue up to a 1.00L

volume.



