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Pressure of alr is
measured with
BAROMETER
(developed by
Torricelli in 1643)

folrmm Hg
for standard
atmosphere

- Vacuum

L Colurmn of

mercury

Atrnospheric
pressure
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Hg (down) balances the
force of atmosphere

-~ Vacuum

- Column of
Mercury

{

(pushing up). (Just likela 760 rara H
straw-in a soft drink) ccaphors

Atrospheric
pressure

P ofi Hg pushing down related
110)

* Hg density
* column height
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Column height measures'
Pressure ofiatmosphefe
e 1 standard atmosphere
= 760 mm Hg (or.torr) *
=29.92 inches *
= 14.7 pounds/inZ(psi)

= 101.3 kPa (Sltunit.is PASCAL) *%
= about 34 feet ofiwater!

760 Hg
for stand ard
atmmeephere

L Column of

IMErcury

Atrnospheric
pressure
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OK, so it’s really not THIS kind
of STP...

STP in chemistry stands for
Standard Temperature and

- ] Pressure
Standard Pressure = ‘ ' e :
1 atm (or an
equivalent)
Standard

Temperature = 0 deg
C (273 K)



goes down.

PiVi =P, V2

(ele not Change) For
example, P goes upias. V.

’ P ’_

Sy ol NERT S :
Robert Bo Ie

(1627-1691)
Son of Early qf |
Cork;, Ireland.
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P proportional to 1/V
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example of'Boyle’s Ia\N

As the volume of the air
trapped in the pump Is
reduced, Its pressure
goes up, and.air is
forcediinto the tire.
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0.010 mol N, ¥ 0.0050 mol 0,

5% o f 25 oGl "
1-liter flask 1-liter flask ’

i= 186 mm Hg io =93 mm Hg

<
0.010 mol Nz
/“%‘o .0050 0,
( [ 25 °C /

1- hter ﬂa sk

P =279 mm Hg

John Dalton
1766-1844



\V and T are dlrect
proportional.

Vl V2
T]_ T2 | \\ J; . ,
: Tacques Charles (1746-
* Ifione temperature goes \ ‘1823) Isolated boron ==
volume goes up! Bt~ ~and studied gases

\»”

) ~“Balloonist.
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P and T are dlrectly
proportlonal

T 15 A ,.
. Ifonetemperature goes up, 4 : Joseph Louis Gay-

| Plessuregoes upl ggn - “Lussac (1778 1850)
« Ifyou mcreasetemperature \y:_#

of collisions with the side of the  “¢ & ,

container increase causmg '

increase presure
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: v i
pa P = 0. 800 atm V; =180 m
P, =3.20 atm V,=90 mL

S

T,=3.20 atm x 90.0 mL x 302K
0.800 atm x 180.0 mL

= 0604 K

T, = 604#Ku: 273% 2RETC
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A balloon has avolu :
/85 mL on a fall day when
the temperature is 21°C. In
the winter, the gas cools to
0°C. What is the new volume

of the balloon? s
v
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ffusion is the

ovement of
molecules through a

small hole into an

\w i -

. diffusioriis the
gradual mixing of |
molecules of
different gases.
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~relation of: v ass ¢

. HCI and NH dlffuse T
from opposﬂe ends
of tube.
Gases meet to form
NH,CI
« HCI heavier than
NH,
Therefore, NH,CI
forms closer to HCI
end of tube.

Gazeous diffusion of MHx(g) and HC1(g)

{
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Avogadr‘o s” Hy dthesis and
o -rffheory

The gases in this

experiment are all

measured at the
same [rand: V.

P proeportional to n



Brings together gas
properties.

Can be derived from .
experiment and theory. 'w

BE SURE YOU KNOW
THIS EQUATION! *
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to 745 mm Hg a‘t
“'Solttion

. Gﬁ all data mto pr
V= 57 OOO f.d. _ - alat
'T 25 °C+273:f298 K S &N 'g;’;“*
. P= 745 mm Hg @ atm/7604nm HE e ek

~

=0.98atm = R, e

,\‘ '{,J’-...

~And we always know R O A0821 L atm /moI K
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oom with a volume of 960 ,— :
cubic.feet (27,000 L) to P =74 n Hg at 25 °C? ,k.,
Solution

2. Now plug in those values and solve for
the unknown.

RT /F{ S

) (0.98 atm)(2.7 x 10 * L)
(0.0821 L » atm/K » mol)(298 K)

n =1.1.x 10° mol (o ‘about 30 kg of gas)
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gas, is used by 'denti®ts as an

anesthetic. If 2.86 le of gas occupies a
20.0 L tank at 23°C,what is the pressure
(mm HQg) in the tank in'the dentist office?
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- The % of gases in aig Par
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| G
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78.08% N, ' 593.
20.95% O, 159.2 mm Hg
0.94% Ar 7.1’ mm Hg
0.03% CO, 0.2 mm Hg
RIRT— i e Pa + Poos %éO mm Hg
2 2 5
760 mm Hg

Total Pressure
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When a scuba diver is sever \
hundred feet under w teﬁth | ’
high pressures cause N, '

the tank air to dissolve in the |
blood. If the diver risestoo + | L
fast, the dissolved N, will form' B
bubbles in the blood, a
dangerous and painful ,
condition called "the bends".
Helium, which is inert, less — St g
dense, and does not dissolve
In the blood, is mixed with O,
In scuba tanks used for deep
descents.
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« Gases, since they mix with
be collected in an environm
occur. The easiest way to his IS under water
because water displaces thew@air. So when agas is
collected “over water”, that means the container is
filled with water and the gas Is bubbled through the
water into the container. Thus, the pressure inside the
container is from the gas AND the water vapor. This is
where Dalton’s Law of Partial Pressures becomes

useful.

er gases readily, must
where mixing can not

KCIOj; (with a
small amount

Oxygen plus
water vapor




Temperature, °C Pressure, mmHg  Temperature, °C Pressure, mmHg

0 4.6 27 26.7
5 6.5 28 28.3
10 9.2 29 30.0
11 9.8 30 31.8
12 10.5 42.2
11,2 a0 55.3
14 12.0 45 71.9
15 12.8 50 92.5
16 13.6 55 118.0
17 14.5 60 149 4
I8 15.5 65 187.5
19 16.5 70 233.7
17.5 75 289.1
18.7 80 355.1
19.8 85 433.6
21.1 90 525.8
224 05 633.9
23.8 100 760.0
25.2 906. 1
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student .
collects some
hydrogen gas
over water at
20 degrees C
and 768 torr.
What is the

pressure of th‘e‘"

gas?
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Temperature, °C

0

5
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26

Pressure, mmHg Temperature, °C

4.6 27
28
29
30
35
a0
45
50
55
60
65
70
75
80
85
90

95
23.8 100
25.2 105

Pressure, mmHg

26.7
28.3
30.0
318
42.2
55.3
71.9
92.5
118.0
149 .4
187.5
233,97
289.1
355.1
433.6
525.8
633.9
760.0
906.1

768"torr. - 17 5iforr = 750.5 torr
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2241 of ANY gas
AT STP =1 mole -+
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1 1 g H2®2 T'mol H,0, *’h-.. )

34 9. 1,0, [2mol 0]
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