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olR7IER 49} & (Avogadro’s Number and the mole)

+ HCI(g) Ethy =———> C2 HsCI(I)

Hydrogen chloride Ethyl cluoride
(an anesthetic)
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AA=F (Atomic mass}

1789 12,C YA= = 12 amu
lamu = o] 12,CRXIZ/12=1.660539X10  24g

1g= 6.02214 X 10Zamu

el o] A} = (12,C A BL)X(126C Z214]) + (13 C A=) X(3,C Z7)4))
= (12 amu)X(0.9889) + (13.0034amu)X(0.0111)
=11.867 amu + 0.144 amu = 12.011 amu




2% (Molecularmass)
LA EA 8= B Ao AR 7
'Cz H, O, 9|§Xk%t:2-mc + 4-mu+ 2'Mo
= 2-(12.01) + 4-(1.01) + 2+(16.00)

= 60.06 amu
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HCL C. Hy
A 36.5amu 28.0 amu
e 36.S¢ 28.09
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Avogadro's Number (Na, 6.022 x10%)

HC! C., H
i AF 36.5 amu 28,0 amu
%A 36.59 28.0 g
L 6.022 x10% 6.022 x10=




Formula Molar Mass Number and Kind of
Name of substance Formula Weight (amu) (g/mol) Particles in One Mole
Atomic nitrogen N 14.0 14.0 6.022 X 10® N atoms
Molecular nitrogen N, 28.0 28.0 { 6.022 % 10 N, molecules

2(6.022 X 10%) N atoms
Silver Ag 107.9 107.9 6.022 % 10 Ag atoms
Silver ions Ag' 107.9°* 107.9 6.022 x 10* Ag* ions
6.022 % 10% BaCl, units

Barium chloride BaCl, 208.2 208.2 6.022 x 102 Ba’* ions

2(6.022 % 10)Cl" ions

*Recall that the electron has negligible mass; thus, ions and atoms have essentially the same mass.
4 )




7| B
O] 7| Xl(ideal gas) : 7|M|2| EA 50| F=o| HEE|= 7|H|

- H A WA (Bovle's Law) : F3] 9} ot g Abo] o]
o] 71 A F-3] = ¢t g F7bel kel gkl (A Z5(n)ek =5 (T)NA)
P=2.0atm
Increase
pressure

Decrease
pressure




282 B & (Boyle's law):
PVv=k (& 22 2SI 3® )

e ” OC% = k(%) (&, @49 5= UH)

Volume

Measurements on a
Gas Sample = 23 2S0A, 2332 D=

Pressure Volume
(mm Hg) (L)

760
380
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y=mx + b

Volume (L)
Volume (L)
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O 0 N O O =N =

0
0 200 400 600 80X 0.000 0.004 0.008 0.012
Pressure (mm Hg) 1/P (mm Hg)
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AEE9] ¥ A (Chades's Law) @ -3¢} £ Aol 9] 317

o] 71 A 3 = Aol A ek (YA Ea(n)e E((P)ANA)

K=°C +273.15°

NEERE

T=200K



kT + 0O

Volume
Measurements on a Gas
Sample at Constant n, P

i

VE
Temperature- T TT T (OI' K i k)
y —

mx + b

Temperature Volume




olH7F==2 9] ¥ 2 (Avogadro's Law) : 3] 9} &4 Alo] o] 37
43 2%

Ol A7 A H-3 = = AnH sk, (YA (T)<F = (P)oll A )
V
V oxn EE=V =kn EE 'I'—?—k('ﬂ' PT= OEUS)
Vi Vi C} o1 %
= L— T1PE
Ta T, ( =3)

n =2 mol



Observation

Explanation

Equation

Twovolumes One vohLme
hydrogen oxygen

Two volumes
watervapor
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2H: (99  + O. ( =
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4= (STP)

0C (273.15 K)and 1 o} 7] & (760 torr)

Volume
Pressure
Temperature
Mass ofgas

Numberof g
as molecules

22.4L

1atm

oC

4.009

6.02 X 10=

N,

224 L

1 atnl

0°C

28.09g

6.02 X 10=

CH,

22.4L

1 abn

0°c

16.09

6.02 X 10=




O| Ab7| M| & &I 20| ¥ Ve —= (BT.ne &%)
Halo| Xl VoT (EtP, N2 €7)
Ol 7}EZ 9| B %l V o<n (CHT, P2 €74)
. nT
S g V o

V=R —| X+

JIH S=(R) : O] S 7| MO M=

_ PV _ (1.0000atm)(22414L) _ o o L-am
nT _ (1.0000mol)(273.15K) mol - K

3

R=0.08206L-am _8314J .., , kPa-dm”

mol-K mol-K mol - K



TABLE 10.2 Numerical Values of
the Gas Constant, R, in Various Units

Numerical
Units Value
L-atm/mol-K 0.08206
J/ mol-K* cal/ 8.314
mol-K 1.987
m3Pa/mol-K* 8.314
L-torr/mol-K 62.36

*Slunit.
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