il Ay A1 4,1l
sliasl) psadl)
Analytical chemistry 4 alady) Aall salal)
daltatl) gliast) Ay ) Al SaLal)
FO] L)) A
dana g AR g (s AL )

Expressing concentrations

A 5alay) dalIy 5 pualaal) oyl gis

A G el

A al) 30IG 5 palaall o) gis

10

SJ@M\#J

5SS

&l ally jbaall

5_pualaall g giaa

Page 1 of 1
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mg

PP = 7000 mL

:(mg = mmol * FW) s « mmols JI I mg JI dasss o

mmol * FW

PP = =9000 mL

ppm = (mmols in 1000 mL) * FW
ppm = (1000 * M) x FW
) ol ades « (M = mmol in1mlL) oY
1« { mmols in 1000 mL = M = 1000}
ppm =M« FW x 1000

ppm

M = w1000

ALl s aladiils ppm ) A3 ¥se (e i) (Saall (g

Assume a fluoride (AW = 19.0 g/mol) solution that is

a 54.66 ppm. Express the concentration as molarity.

54.66
~ (49)

M= 1000

=0.0029

Tlalal cfghdll uSe aid ppM ) Ay Nsa (e Jasadl) L

mmol mg
mL ~ FW x mL




myg
MxFW = —
mL

e mbL JSImg Jlsae 8¢ Lgiag
mginlmL=MxFW =1

105Ss 4ales 1000 mL U1 A mg J) sxe 8 ppm J) oSl
mg in 1000mL = M = FW %= 1000
::\LLM.}_I ji

ppm =M= FW 1000

Assume a 3.2*¥103 M Na* solution, express the
concentration as ppm Na* (AW = 23.0 g/mol).

mg Na*

mg Na* . (0.0032*23.0) — 00736
mlL | m

1L JS b Jsdll (Sar 51 0.0736 Mg e s sisy mL S o
ppm sl 73.6 mgle s sisy
mg Na™*
5 _pilaad) A8l alasiuly Jall Akl Jall (S
ppm = M = FW « 1000
ppm = 0.0032 23 +1000=73.6

mL

Cuay (e Gl ( Jotaa pdand cllua b tail) Laaf oaall ¢y
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How many mg of Na,CO; (FW = 106 g/mol) are
needed to prepare 500 mL of a 10.00 ppm Na* (AW =
23.0 g/mol).

M Jl Jasad oty & sy « Na©™ Jl Jolaad M) ddjea Lile 4ol 3
oda lilla 8y ¢ juamaill & lgaladinl alyall saldl (e M) 4 ga3 suall
135l alay) &b aaxyg ¢ Na,CO;5 o salallé

:elll ¢ 5,00 mg 4 500 mL J) ;3 Na* J) 43y,

_ 5.00/23.0 __ 5 -4 mmol
M Na+ SoomL 435 10 _mL

Na,CO; -> 2 Na*

Y ga 238 L a gad guall Y ga 23e O odle ] Adslaal) B il o) (e
.Na,CO3 J) 338 55 iz a g3 gual) 3aS 55 ) Ay Laa < Na,CO3 )

Mnaz2co3 = M =2.17*10*

dena Jslas 8 NayCO; J) Ay qauad S Albal) caal oWy
) Al Cua ¢ Uga Dlaa A9 ¢ 2.17*107% M 53855, 500 mL
Gyl e Jasil FW JL mmol J) iy & (a5 mmol Na,COs

15 pilaal) A aladinly Gl Jais ol ¢ 4 lladl)

mg Na,CO3 —

W Molarity * Volume (mL)

mg NazxC0s _ 217 % 10~% * 500
106

mg Na,CO; = 11.53



)l @lldy ¢ OB dibias daudsy Al Ja 3 B (Sed)
43)gll Gl aays ¢ mmol Na2COs J) lus &5 (309 « mmol Na*
1 IS ¢ 4 tladll

ppm = My:" * FW * 1000

10.00 = Mna* * 23 * 1000
Mya' = 4.35%107
mmol Na*=4.35*107** 500 = 0.2175

mmol Na,CO; = 1/2 mmol Na* = (.10875

mg Na,CO; = 0.10875*106 = 11.53 mg



Example 2.3

The maximum permissible concentration of chloride in a municipal drink-
ing water supply is 2.50 x 10* ppm CI™. When the supply of water exceeds

this limit it often has a distinctive salty taste. What is the equivalent molar

concentration of C[™?

SoLuTION
2 - —
2.50x10" mg Cl y lg y 1 mol Cl 7 05x10° M
L 1000 mg  35.453 g CI”
I —

Practice Exercise 2.2
Which solution—0.50 M NaCl or 0.25 M SrCl,—has the larger concen-

tration when expressed in ug/mL?




Example 2.10

A sample of an ore was analyzed for Cu** as follows. A 1.25 gram sample
of the ore was dissolved in acid and diluted to volume in a 250-mL volu-
metric flask. A 20 mL portion of the resulting solution was transferred by
pipet to a 50-mL volumetric flask and diluted to volume. An analysis of
this solution gave the concentration of Cu** as 4.62 ug/L. What is the
weight percent of Cu in the original ore?

SoLuTION

Substituting known volumes (with significant figures appropriate for pi-
pets and volumetric flasks) into equation 2.2

(gL Cu™) x20.00 mL=4.62 g/L Cu* x50.00 mL

and solving for (ug/L CuzJ')O gives the original solution concentration as
11.55 pg/L Cu?*. To calculate the grams of Cu®* we multiply this concen-
tration by the total volume

11. o 1
2 8CU 2500 mLx—B— —2.888x10° g Cu®

10° g

The weight percent Cu is
2.888x107 g Cu™
1.25 g sample
]

%100 = 0.231% wiw Cu*




