EXP7: Partial molsr volume
1/Although to a great extent the weights themselves enter into the calculations, it is
necessary also to have the density d of every solution to within an accuracy of at
least one part per thousand:
d= Weo//V = W- W, /V,,

The volume of the pycnometer Vpis obtained by use of the density of pure water at
30.0°C  d, (with the value 0.9957 g - cm-3) » and W -We..
(sol)eEtH M

(1).FH H20 B Vp=W-We/d =? EH: W=Wsol+We We:tLEHHE dEFE

(2). S3FIEFE 4 d=W- W /V,

dilution 1/8 1/4 1/2 1

IVINaCI(IVI)

d(g/cm3)

2.The molalities m (concentration in mole per Kg of solvent) which are needed for
the calculations can he obtained from the molarities M (concentration in mole per
liter of solution) obtained from the volumetric procedures by using the equation
m=1/1- (M/d - M,/1000) - M/d =1/(d/M —M,/1000)
Where M2 is the solute molecular weight (58.45 g/cm) and d is the experimental
densitying - cm -3 units.

(sol)M,=58.45 g/mol

FH m= 1/(d/M - M3/1000)5+5H 4 {E m(mol/Kg)
3.Calculate® for each solution using Eq. (7)and plot ® vs.m2. Determine
the slope d®/dm™?and the intercept®®at m equal zero from the best straight
line through these data points.

(sol)

(DETEH! 4 i O (ml/mol)

®=1/d (M2=(1000/m )(W-Wo)/(Wo=W,) ------------- (7)

2¢=1/d (M>—(1000/m )(d-d)/(do)

(2) D¥ m{EE

@ (ml/mol)

m(mol/kg)

ml/z(mol/kg)l/2




4.Calculate M;and ¥; form=0,0.5,1.0,1.5,2.0, and 2.5. Plot them

against mand draw a smooth curve for each of the two quantities

(sol)
(1)
V=V~ m/55.51(mY%/2 - dD/dm?) ........... (12)
Vo= %4+3/2mM2 - dD/dMM . (11)

Bl EROE mEEEDO =amb
A m=0 Qo=
d®/dmY? =
(2)E Do ~ dD/dm"” ~ F»x m=0,0.5,1.0, 1.5, 2.0, and 2.5.53 Fl{t A(12) ~ (11)
KA 6 41 VaVe

Y2 and M1 vs. m) mentioned

5.In your report, present the curves (O vs.m, V
above. Present also in tabular form the quantitiesd, M, m, and @ for each
solution studied. Give the values obtained for the pycnometer volume Vp, and for

®%nd dq)/dml/2

dilution H20 1/8 1/4 1/2 1

IVINacI(IVI)

d(g/ml)

m(mol/kg)

@ (ml/mol)

V1 VS.m fEfE - 5RE MVS. mfEE - 5

m(mol/kg) 0 0.5 1 1.5 2 2.5

M4(cm3/mol)

m(mol/kg) 0 0.5 1 1.5 2 2.5

\,(cm3/mol)




Exp.7

Wt. of NaCl 34998 ¢ room temperature 23.9°C
Molar conc. of NaCl | 2.9944mole/L room pressure | 747.1 mmHg
We 27.197g
Texp't 23.8°C
dwater,exp't 0.9974g/ml
Run H20 1/8 1/4 1/2 1
Mnaci 0 0.3743 0.7486 1.4972 2.9944
Wisoln + We 77.123 77.915 78.674 80.137 82.888
Calculation (LA 3 M A1)
1. NaCI(aq) Hy 34.998 g
34.998 (g)
n 58.44 (-2
Myaci = o=t = nat) _ 2.99,(M)

2. CLEJHASTE

V()  0.200 (L)

_ Wwater _ Wsorn + We) — W _ 77.145 - 27.197

dwater

dwater

= 50.078

3. & (density) (DL 3M F5fi)

d1=

Wy
4

(ml)

(82.888 — 27.197)g

0.9974

50.078 ml

4. Molalities (m) (2L 3M B 3)

8
= 1.1121 (=
()

_ 1 — 3.195 (moz)
my = d  Myact (11121 (%) 58.44(%) - kg
M 1000 m - W(k%)
5. 0L 3M B
3 o (M 1000 y d, — d())
- dl NacCl m dO




S SN (58.44 J ) - 100
1.1121 (%) mol/ 3195 (mzl)
) 1.1121 (%) —0.9974 (%)

0.9974 (%)
- 20.194(ﬂ)
mol
6. Dvs.Am (v BO  x BWm) y=3.2448x+14.237
df_ = slope = 3.2448 m=0 K¢ = 14.237 (=)
7. Vi& V, DL m=0.5 F5f3

— vV d
V=M (Ym, O
55.51(mole)

dvm
0.5 (mkoée)

55.51 (m";)

= 18.063(ml) —

0.5
AY; 05 mol k 0.5
X ("90'5) x 3.2448( g >

2 mol05

= 18.053 ml
e (mol)

_ d
V2=®0+<3\/ﬁx @)

2 dVm

= 14.237(ml) +

3 V05 (1) kg0
> X 3.2448 (W)
ml

18.016 _ 18.016
dwater  0.9974

70 _ _ cm?
VO = = 18.063 (o) )



Run H20 1/8 1/4 1/2 1
Y 0 0.3743 0.7486 1.4972 2.9944
Wsoln + We 77.123 77.915 78.674 80.137 82.888
We 27.197
Wisol'n 49.926 50.718 51.477 52.94 55.691
dwater (g/ml) 0.9974
Vp (ml) 50.056
dsol'n 0.9974 1.0132 1.0284 1.0576 1.1126
m(mol/kg) 0 0.378 0.760 1.543 3.194
(0] 0 16.21 17.09 18.27 20.03
vm 0.000 0.614 0.872 1.242 1.787
¢ V.S.\m
20.50
20.00
19.50
19.00 1.787,20.03
' y=3.244x+1423
18.50 R2=0.999 .+
s .
18.00 1.242,18.27
17.50 0.872, 1709
17.00 S
0.614; 16.21
16.00
0.500 0.700 0.900 1.100 1.300 1.500 1.700 1.900




0.0

0.5

1.0

dy/dm=|3.2448
y°=(14.237 ml/mol
m Vi V2 Y/ m
0.0 18.063 14.237 0.000
0.5 18.053 17.679 0.707
1.0 18.034 19.104 1.000
1.5 18.009 20.198 1.225
2.0 17.980 21.120 1.414
2.5 17.947 21.933 1.581
ViV.S. m
18.100
0.0, 18.063
18.050
=" 18.000
17.950
17.900

1.5

.5, 18.009

2.0

.0, 17.980

2.5

2.5,17.947

3.0



V2V.S. m

25.000
2.5,21.933
2.0,21.120
1.5,20.198
20.000 1.0,19.104
0.5,17.679
0.0, 14.237
15.000
10.000
0.0 0.5 1.0 1.5 2.0 2.5 3.0



