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Name	______________________________________	
	
UGA	myID___________________________________	
	
Group	members	______________________________	
	

Introduction	to	Solution	Preparation	and	Dilutions	
	

**Instructions:	You	may	work	in	groups	of	four,	but	the	results	should	be	yours.	Please	write	your	
name	and	your	group	members	in	the	space	provided	and	upload	it	to	Gradescope.	It	is	highly	
recommended	to	watch	the	introductory	video	linked	below	before	starting**	
	
Purpose/Background	
	
The	purpose	of	this	experiment	is	to	learn	the	experimental	procedures	in	creating	stock	solutions	
and	performing	dilutions.	Depending	on	the	experiment,	researchers	often	will	need	a	specific	
concentration	of	a	reagent	that	can	be	made	in	the	lab	simply	by	dissolving	the	exact	mass	of	a	
reagent	in	a	specific	volume	of	deionized	water	(while	using	proper	glassware).	Additionally,	studies	
are	often	performed	where	multiple	concentrations	of	a	solution	are	needed,	and	in	these	cases	
performing	dilutions	of	as	prepared	solutions	may	be	done	with	ease.	To	prepare	solutions,	you	
must	first	consider	molarity	(M),	a	common	unit	of	concentration	(among	many	others).	For	this	
experiment,	we	will	focus	solely	on	molarity,	which	is	represented	in	the	equation	below	as	moles	
over	liters.	
	

M	=	moles/liters	
	
More	specifically,	we	consider	molarity	to	be	the	moles	of	solute	over	the	liters	of	solvent.	The		
solute	is	the	species	we	are	dissolving	in	our	solvent,	and	the	solvent	is	the	medium	we	are	using	to		
perform	the	dissolving	(typically	water).	Together,	both	the	solute	and	the	solvent	mixed	together	
form	a	solution.	To	create	solutions	in	the	lab,	you	will	exclusively	use	volumetric	flasks,	which	are		
known	for	their	accuracy	in	measuring	volumes.	Alternatively,	graduated	cylinders	may	be	used	to	
measure	the	volumes	of	solvent,	but	volumetric	flasks	are	preferred.	Additionally,	the	solutes	will	be	
weighed	using	an	analytical	balance,	which	are	capable	of	measuring	masses	to	four	decimal	places.	
	
Once	you	have	made	a	concentrated	solution,	you	have	the	ability	of	diluting	it	to	make	another	
solution	with	a	weaker	concentration.	And	once	you	have	the	new	diluted	stock	solution,	you	may	
perform	another	dilution	and	create	a	third	stock	solution	of	even	weaker	concentration,	and	so	on.	
To	determine	the	concentrations	of	the	diluted	solutions,	you	will	use	the	dilution	equation	written	
below.	
	

M1V1	=	M2V2	
	

The	dilution	equation	is	denoted	by	the	initial	concentration	of	the	stock	solution	(M1),	initial	
volume	of	the	stock	solution	(V1),	final	concentration	of	the	new	solution	(M2),	and	final	volume	of	
the	new	solution	(V2).	
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Consider	the	following	scenario,	in	which	Olivia	places	1.2500	grams	of	solid	KBr	in	a	100	mL	
volumetric	flask	and	fills	the	flask	to	the	etched	line	with	deionized	water.	The	concentration	of	the	
new	solution	is	worked	out	below,	first	by	changing	the	grams	of	KBr	to	moles	using	molar	mass,	
and	then	by	dividing	the	moles	of	solute	by	the	liters	of	solvent.	
	

(1.2500	grams	KBr) mol
119.00	grams KBr 	=	1.0504	x	10-2	moles	KBr	

	

Molarity	=	 1.0504	x	10-2	moles
100.00	mL	 1	L

1000	mL
	=	1.0504	x	10-1	M	

	
Now,	Olivia	is	going	to	take	a	10.00	mL	sample	of	the	stock	solution	using	a	volumetric	pipette	and	
transfer	this	to	a	1000	mL	volumetric	flask,	followed	by	filling	the	flask	to	the	etched	line	with	
deionized	water.	You	will	note	that	a	volumetric	pipette	was	used	to	transfer	the	stock	solution	for	
increased	accuracy	(versus	a	graduated	cylinder).	The	concentration	of	the	new	solution	is	
calculated	below	using	the	dilution	equation.		
	

(1.0504	x	10-1	M)(10.00	mL)	=	(M2)(1000.00	mL)	
M2	=	1.0504	x	10-3	M	

	
The	initial	concentration	of	the	solution	has	already	been	determined	(1.0504	x	10-1	M),	the	initial	
volume	is	10.00	mL,	the	final	volume	is	1000.00	mL	(this	is	what	we	are	filling	our	flask	to),	and	then	
the	final	concentration	is	being	calculated.	For	this	experiment,	you	will	start	by	preparing	a	NaCl	
stock	solution	using	procedures	described	above.	Afterwards,	you	will	perform	a	series	of	dilutions	
from	the	stock	solution,	and	determine	the	concentrations	of	all	the	solutions	you	made.	

	
Link	to	virtual	lab:	
http://chemcollective.org/activities/vlab/67	
	
Link	to	introductory	video:	
http://www.chemcollective.org/chem/common/vlab_walkthrouh_html5.php	
	
Procedure	

	
1. Go	to	the	solutions	tab	in	the	stockroom	and	add	a	3.0	L	bottle	of	distilled	water	and	a	bottle	of	

NaCl	to	your	workbench	
2. Go	back	to	the	stockroom	under	the	glassware	tab	and	add	one	250	mL	volumetric	flask	and	one	

weigh	boat.	Lastly,	add	a	scale	from	the	tools	tab	in	the	stockroom	
3. Place	the	weigh	boat	on	top	of	the	scale.	You	will	notice	the	mass	of	the	weigh	boat	appear	on	

the	scale.	To	zero	out	this	mass,	click	on	the	red	TARE	button	on	the	scale.	The	balance	should	
now	read	0.0000	g	

4. Now	take	your	bottle	of	NaCl	and	add	10	g	of	solid	using	the	“precise”	function	and	record	the	
mass	of	the	solid	in	the	results	section	
Important:	record	all	of	the	decimal	places	from	the	balance		

5. Remove	the	weigh	boat	from	your	scale	and	add	the	entire	10	g	of	NaCl	from	your	weigh	boat	to	
the	flask	using	the	“precise	function”.	You	will	notice	the	volume	in	the	flask	go	up—this	added	
volume	is	due	to	the	addition	of	NaCl	solid	to	the	flask.	You	do	not	need	to	record	this	volume	
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6. For	the	next	step,	you	will	add	water	to	your	volumetric	flask.	It	is	highly	recommended	that	you	
do	this	slowly.	If	you	overfill	your	flask,	you	will	need	to	start	over,	as	there	is	no	way	to	account	
for	this	extra	volume	

7. Take	your	distilled	water	container	and	add	the	exact	amount	needed	to	reach	250.00	mL	in	the	
flask.	You	can	calculate	the	amount	of	water	needed	prior,	and	then	use	the	“precise”	function	
to	add	that	volume.	You	may	need	to	do	this	a	couple	times	

8. After	adding	the	water,	double	check	the	simulation	is	reading	exactly	250.00	mL	of	water,	and	
verify	the	meniscus	is	resting	on	the	250.00	mL	line	on	the	flask.	Record	this	volume	in	the	
results	

9. You	now	have	a	concentrated	NaCl	solution	
10. Now	look	at	the	left	of	the	simulation	under	information.	The	molarity	of	the	Na+	and	Cl-	species	

should	be	given	(these	are	identical).	Record	the	exact	concentration	provided	by	the	simulation	
in	the	results	

11. Using	the	starting	mass	of	NaCl,	and	the	volume	of	water	used,	verify	the	simulations	calculation	
of	molarity,	and	provide	your	work	in	the	box	given.	Do	not	forget	to	use	the	appropriate	
number	of	sig	figs	

12. You	will	now	perform	a	series	of	dilutions	for	your	solution	
13. Right	click	on	your	bottle	of	NaCl,	weigh	boat,	and	scale,	and	click	remove.	Do	NOT	remove	your	

250	mL	volumetric	flask,	as	you	need	that	NaCl	solution	for	the	next	step	
14. Right	click	on	your	250	mL	volumetric	flask	and	click	rename,	and	use	the	title	“Stock	Solution”—

this	will	help	you	keep	track	of	your	flasks	
15. Go	to	the	stockroom	and	add	a	100	mL	volumetric	flask	and	a	25	mL	pipette	to	your	workbench;	

you	should	still	have	your	distilled	water	container	on	the	workbench	
16. Take	your	25	mL	pipette	and	withdraw	25	mL	of	the	prepared	solution	from	the	250	mL	

volumetric	flask	using	the	“precise”	function.	Be	sure	to	verify	the	volume	and	meniscus	of	the	
volumetric	pipette	

17. You	will	now	take	your	25	mL	pipette	and	pour	the	entire	25	mL	inside	the	100	mL	volumetric	
flask	using	the	“precise”	function	

18. Now	use	the	distilled	water,	and	like	before,	add	the	exact	volume	needed	using	the	“precise”	
function	to	fill	the	flask	to	the	100.00	mL	mark.	Verify	you	have	completed	this	by	looking	at	the	
simulation’s	reading	and	the	meniscus	

19. You	have	diluted	your	original	NaCl	solution	to	a	weaker	concentration	
20. Use	the	information	tab	again	to	record	the	exact	molarity	of	your	new	solution	provided.	Like	

before,	you	will	need	to	verify	this	value,	and	report	your	own	calculations	and	final	
concentration	in	the	correct	sig	figs	

21. Right	click	on	the	new	solution’s	flask,	and	rename	this	flask	“Dilution	#1”	
22. Now	go	to	the	stockroom	and	add	another	100	mL	volumetric	flask	
23. We	will	now	dilute	the	solution	labeled	Dilution	#1	to	a	weaker	concentration	
24. Take	your	25	mL	pipette	and	withdraw	25.00	mL	of	the	diluted	solution	from	the	Dilution	#1	

flask	using	the	“precise”	function	
25. Repeat	steps	17-18	
26. You	now	have	a	second	solution	that	has	been	diluted	to	a	weaker	concentration.	Use	the	

information	tab	again	to	record	the	exact	molarity	of	your	new	solution	
27. Repeat	step	20	
28. Right	click	on	the	new	solutions	flask,	and	rename	this	flask	“Dilution	#2”	
29. You	have	one	last	dilution	to	complete.	Repeat	steps	22-28	

Important:	we	are	now	diluting	the	solution	labeled	Dilution	#2	to	a	weaker	concentration,	so	be	
sure	to	withdraw	the	25.00	mL	sample	from	that	flask	solely	
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Results	
	

Starting	mass	of	NaCl	(from	the	balance)													________________________	
	

Volume	of	water			 		 	 	 						________________________	
		

Concentration	of	NaCl	solution	(simulation)								________________________	
	

Concentration	of	NaCl	solution	(calculated)								________________________	
	
In	the	box	below,	show	all	of	your	work	in	determining	the	concentration	of	the	NaCl	solution		
	

	
In	the	table	below,	fill	out	the	initial	and	final	volumes	used,	the	initial	concentrations	used,	and	the	
final	concentrations	given	by	the	simulation	(record	all	of	the	digits)	and	the	final	concentrations	
that	you	hand	calculated	
	
Dilution	
Flask	

Initial	Volume		 Final	Volume		 Initial	
Concentration		

Final	
Concentration	
(simulation)	

Final	
Concentration	
(calculated)	

Dilution	
#1	

	 	 	 	 	

Dilution	
#2	

	 	 	 	 	

Dilution	
#3	

	 	 	 	 	

	
In	the	box	below,	show	all	of	your	work	in	determining	the	final	concentration	of	the	Dilution	#3	
flask:	
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Post	Lab	Questions	
	
1. Marco,	a	student	working	in	his	research	lab,	is	in	need	of	a	0.1600	M	CuSO4	·	5H2O	solution.	He	

has	plenty	of	solid	CuSO4	·	5H2O	and	deionized	water,	but	only	one	500	mL	volumetric	flask.	
Given	the	items	available,	how	much	CuSO4	·	5H2O	will	Marco	need	to	weigh	out	for	this	
solution?	Show	all	of	your	work	and	answer	in	the	box	below	

	

	
2. Ashley	is	another	student	working	in	her	research	lab	a	couple	doors	down	from	Marco.	She	

needs	0.500	M	BaCl2	for	a	synthesis	reaction,	but	there	is	no	more	solid	BaCl2	in	the	lab.	Luckily,	
she	finds	a	stock	solution	of	2.000	M	BaCl2	in	a	1000	mL	volumetric	flask.	She	realizes	she	can	
just	dilute	her	solution	down	to	the	desired	concentration.	Ashley	has	plenty	of	deionized	water,	
multiple	volumetric	pipettes	(10	mL,	25	mL,	50	mL,	and	100	mL),	but	only	one	100	mL	volumetric	
flask.	How	can	she	properly	dilute	her	sample?	Show	all	of	your	work	(including	the	dilution	
equation	used)	and	answer	in	the	box	below	
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