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Boyle in 1689, by Johann Kerseboom

3orn 25 January 1627
Lismore Castle, Lismore,
County Waterford, Ireland

Jied 31 December 1691 (aged 64)
London, England
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The Honourable Charles Ewan Law
(14 June 1792 — 13 August 1850),

was a judge and Conservative Party politician
in the United Kingdom
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Born Joseph Louis Gay
6 December 1778
Saint-Léonard-de-Noblat,
Kingdom of France

Died 9 May 1850 (aged 71)
Paris, France
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Avogadro principle V = constant x n (at constant P, T)
PV=nRT (Universal gas law )
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~101328(Kg.m/s?)(/m?) =101328 N/ m? =101328 Pa
=1,01328 bar
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Po, = (0.2 bar)exp[—(32.1073 Kg/mol)x (9.87)x10* m/(8.414—-—)x 273 K]

mol.K
= 0.0503 bar .
Py, = (0.8 bar)exp[—(28.10~3 Kg/moD)x (9.8%)x10* m/(8.414—L)x 273 K]
= 0.239 bar
P, = Py, +Py =00503+0239=0289 bar
_ Po, _ 00503 _ _ _ Py, _ 0239 _
X0, T 75, o280 04 o Xw, = P, 0.289 0.827
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Percentage
Component By volume By mass
Nitrogen, N, 78.08 75.53
Oxygen, O, 20.95 23.14
Argon, Ar 0.93 1.28
Carbon dioxide, CO, 0.031 0.047
' Hydrogen, H, 5.0 %107 20x 1074
Neon, Ne 1.8 % 1073 1.3x 107
Helium, He 52x 107" 7.2% 107
Methane, CH, 20x10°1 L.1x 1o
Krypton, Kr L.1x10°" 3.2x10°*
Nitric oxide, NO 5.0%10° 1.7% 1076
Xenon, Xe 8.7x10°° 1.2x10°
Ozone, O,: summer 7.0x10°° 1.2x10°%
winter 2.0x10°8 3.3x10°%
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1) SI Imol |224x10™ m®| 1013x10°pa | 273.15k

2) cgs 1 mol 22400 cm° 1.013x10% dyn/cm? | 273.15 k
3) dadld 1 mol 224 L 1 atm 273.15k
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1.013x10°pa)(22.4 x 10> m? 3
1) (SI) R___PV:_( P)( )=8.314 pa.m
nT (1 mol)(273.15 k) mol .k

=8.314 (N/m]l(*m;)

=8.314 J/mol.k

PV (1013x106dyn/cm )22400cnT’) _8314x 107 dynem
nT (Imolx27315k) ' mol k

=8.314x107 erg./mol k
PV _ (latm)(22.4 L)
nT (1 mol)(273.15 k)

2) (c.gs)R=

3) (& ) R= =0.082 atm.L / mol k
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(8.314kJ/ (kmol.K)
8.314 kPa.m’ / (kmol.K)

p ) 008314 bar.m’ / (kmol.K)
" | 1.986 Btu/(Ibmol.R)

10.73 psia.ft’ / (Ibmol.R)

1545 ftlbf / (Ibmol.R)

R=8.314 j/mol.k ; R=0.083 atm.L/mol.k
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PV=nRT=—RT
=N _M

PVM
PVM=mRT — m=W
m PVM PM
d_ V_RTV — d— E ............... (7)
el Ak = m ; . Ol ddis = d
3l Al ALY = M ; S pas =V

Al ahladl b = R (K ods) phalldnpn =T
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Pl.V1=P2.V2

P,V 5.6 x103 Pa)x(1.53 L
v, = 11=( )x( )20.57 .
P, (1.5x10% Pa)
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Experiment No | Pressure, atm. Volume, L
1 0.23 96.00
2 0.25 89.28
3 0.30 74.53
4 0.50 44.49
5 0.75 29.55
6 1.00 22.08
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Experiment

& =il 1 2 3 4 5 6

PV = kt 22.37 22.31 22.312 22.25 22.16 22.082
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V=11 V=3 L\
P=2abm. P =77

PV, =P,V (t = const.)

2
20x1.0 =P, (1+3) =4P, > P,= 2 = 0.5 atm.
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T(K) = t, + 273.15
9
tr, = =t 32
F= ¢ cTt
5
tC —_ 6 (tF — 32)

T(K) = —183 + 273.15 = 90.15 K

9
tr = £ (-183) + 32=-297.4 °F
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P,Vi,= P, V, (T = Const.)
725 mmHg x 1.0 L = 351 maHg x V,
VZ =215 L
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A ) &Y e 2de o
P,V, =n,RT
1.0 atm % 300 liter =n , %(0.0821 atm liter/mol K )(301.15 K)
n, =12.134 mol.

B jladl oY g e s
P;V; =n RT
2.0 atm =250 liter =n (0.0821 atm liter/mol K )( 301.15 K}
ng =20.223 mol.
P, (VytVz)=(n, +n3RT
P, =550 liter =32.357 mol ( 0.0821 atm liter/mol K )(301.15 K
P, =14545 atm

p, =x,p = 2134 mOl ;4545 atm = 0545 atm
- 32.357 mol.
P, =x,p_=20-223m0L ) 4545 atm =0.9090 atm

32357 mol.
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