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most common equations used in calculations of weight and

volume ratios units.

Concentration Unit

Equations

% w/w

g of solute

2 of solute 100 %

100 g of Saolufion

g of Solutton

%V v

mlL of solute

ml of solute

100 L of Solutton

—— 100 %
ml of Solution

%w [v

g |::]f. 0 th L=

g of solte

» 100 %

100 ml of Selution

mlL of Zohition

Part per million
(ppm)
w/v
Part per million

(ppm)

w/w

g of solute

g of selute

ng of solute

mg of zolute

L of Toluttion mL

of Solutton WL of Solution

wg of solte ng of solute

kg of Zolution

il

gof Soluhon  mg of Solution

Part
(ppb)

per billion

w/v

_ug of solute

ng of solute g of solute

L of Solutton ml of Selotten (L of Solution

Part billion

(ppb)

per

w/w

pg of solute

ng of solute pg of solute

B kg of Zolution

11

gof Solubon  mg of Solution
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w/w: Weight by weight
w/v: Weight by volume
v/v: Volume by volume

wt solute (g) ,  wt(mg) _wt (8)

wt
t th d t)(—) = 10° =
partper thousand (ppt) ( \' ) V solution (sample)(mL) % V (mL) V(L)

wt solute (g)

) _ wt(pg) wt(mg)
V solution (sample)(mL)

X 10° = V(mL) V(L)

L wt
part per million (ppm) (7_)

. bl b (wt) B wt solute (g) o Wt(ng) wt(pg)
partper billion (ppb) V/  Vsolution (sample)(mL) S V(@mL) V(D)
wt wt solute (g) wt(pg) wt(ng)
t per trilli t (—) = 10t = -
part per trillion (ppt) vV V solution (sample)(mL) % V (mL) V(L)
sd0 eiall el —

i)l A0 ) i

ol 52 100 g 8 ) e Aaadl el jall dae Ll Cipeig A ol A gial) Al
sl el (i as Aals ) Vi 4y el A5 Qe 381 5 e el G axais bale
25 e 36 g Lgd S laddl 5 100 @ S O Fmes 36% 2 38 5 Gaeall ¥ slas 5 ga
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mol mmol
L mL

:L_'J'l 31
mmol =M=V,
s ¢ il mmol J) ce el (S 4l el gay 408 agle

mg

mmao IV

-

Ll
mmol =M *V,;

: Molality 4al¥ gal) =¥

m ol el o s il (o ol pa Gl E Al (e Bel el A Sl O 3580 22e

(31 shSIl el 555 00 gl 0 35l) /At padl Adad ol e = IV sall 38
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Lol g -Jotaall e aaly il 2 IS (e Aol padl RS 039 23 00 5 le o
N el
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eq meq

N = —
L mL
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il e g5l (equivalent weight, eqw)

o= eqw

e ade Joass () (Say s ¢ eqw J) s Lo alas Y 3 ¢ 3o AIKEG Ligalsi Load

148 1)

_FW
eqw = —

Jad e (S a6 lgied alay) (e a5 ¢ n Aadll deh s Lo AT 5y (K
Apall Gl (S Lot Al ¢ g J) 2o Aad alad) (e (S 25 ey ¢« €W J) e
f(normality)
g3 e alsns ¢l e Jse JS Alelid) claagll se Wl e n o Cappen (Ko
Jos a1 OH Jb s HT s e n et ¢ e lilly (mlaall) eDels b el
Slo N e S ¢ JIEaY) sy edlels B Ly skl e sy Jse Jelin (Pa
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HCl + NaOH — NacCl + H>0O
FW
n
FW (HCD
1

FW (NaOH)
1

eqw =

eqw (HC D) =

eqw (NaOH) =

2HCI + Ca(OH), —> CaCl, + 2H,0

_ FW
eaw =

1+ Strenoth ? ¢dll

Lgie s Jotaal e aads a3 saladl e 403 Sl jal) ase 1ol Jglaall 568 it
() A/ Al

AL Jslaalh ana fal jadl SIadh (55 = 5 gl

A = A ol Al = 5 4l

The relationship between molarity, normality and part per million:-

M ___ bpm N___ bpm
M.wt x 1000 Eq.wt x 1000

: Titer mlaad) olaall folas

el Jglaall e 1 ml ke 31 il g Lt oyl Balal 35 s
Pgp g 5SS AL alall o glE aladia) GSey Jigniillg

AL aaal okl 308l o Al 5l = Aaal saldl

AL aaalh e 5y gl €l 0 sl el = Aad salall g
= T - ‘Fu t...h.) u../j 5

Sl analh o SN 8l 0 I 5 sl = Al saladl o
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Molarity concentration for solution prepared from dissolved
liquid solute in liquid solvent.

M % X density Xx 1000 % X sp.gr.x 1000
B M. wt - M. wt B

0 = (ito ) _ wtsolute (g)

b = ——x 100
wt wt solution (g)

Density: is the weight per unit volume at the specified temperature, usually

(gm/mL) or (gm/cm’) or (gm.cm™) in 20°C (is the ratio of the mass in (gm) and
volume (mL).

Specific gravity (sp. gr.): defined as the ratio of the mass of a body (e.g. a
solution) usually at 20°C to the mass of an equal volume of water at 4°C (or
sometimes 20°C) or (1s the ratio of the densities of the two substances).

Example (9):-Calculate the molarity of 28.0% NHj, specific gravity 0.898.
Solution:

M.wtNH; =14+ (3x 1) = 17

M = % X sp.gr. or (density) X 1000

M. wt
=~ X 0.898 x 1000 mol mmol
M = =16.470— = 16.470 =16.470 M
17 L mL

Example (10) :-How many nullilitres of concentrated sulphuric acid, 94.0%

(2/100g solution), density 1.831 g/cm’, are required to prepare 1 liter of a 0.100 M
solution.

Solution:

=~ x 1.831 x 1000 mmol
M = =17.5¢( )
98.1 mL

no. of mmol (conc.) = no. mmol (dilu.)
(M1 X Vi)eone = (Mz X V2)giu,
17.5 X V; = 0.1 X 1000
V; = 5.71 mL
Of concentrated H,SO,4 must be diluted to 1L (1000mL) to prepare (become) 0.1M.
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