“0 |deal gas law:

P \] .. but this constant actually depends on the amount

-~ (Oon shont ofgos' |/
T

—y = Y\‘LR

The ideal gas constant.
P L-atm
O
O.0% el ke
.. combining these fogether ...
P/\}- - N ({
.T
P P =pressure af

| V =volume L
T = ABSOLUTE temperature W

P\ = kT

R = ideal gas constant

N = number of moles of gas molecules
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A balloon is taken from a room where the temperature is 27.0 C to a freezer where the
temperature is -5.0 C. If the balloon has a volume of 3.5 L in the 27.0 C room, what is
the volume of the balloon in the freezer. Assume pressure is constant.

P/L\’}l __ PL\Jl s !L N, Vo2 3,60 Vg v
T 7 [ T, 2.0°C Tp:-35.0°
(
\ " P l z | -~ 30D.0K = 268,20 K
3SL Vg
7)00..1],( —?_.G(GLL(
2 L= Vo,

2.25 L of nitrogen gas is trapped in a piston at 25.0 C and 1.00 atm pressure. If the piston
is pushed in so that the gas's volume is 1.00 L while the tfemperature increases to

31.0 C, whatis Theppressure of the gas in the piston? [J|: | G0 cukm P?,:?
P U1 ‘J._U'L )
,L_? Sl v, 22,150 Ve 100L
- T =25.0 T, 23l
KFUO m}m)(l,lglrﬁ_ p'l (1100[_.-) tlgg‘fz‘k _‘:'?Joqslk
(L9%.2%) (304.1K)

\1,300.}m: P?_J
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X
Calculate the mass of 22650 L of oxygen gas at 25.0 C and 1.18 atm pressure.

’\\— O *Volume of a 10'x10'x8'

022%2,00¢ 09 2mal Oy room

1 - Calculate the moles of gas in the room using IDEAL GAS EQUATION.
2 - Convert moles gas (assuming it's all oxygen) to mass using FORMULA WEIGHT.

P V=n P\ T Find the moles of gas by solving for 'n' ...

L~ albm
0 . P2 1.1¥ et R~ 0.0%206 "
T V=2L2650L T =5.0% =LK

(1.1€ aban ) (126500 )
®\ﬂb1: Lo - [O‘?Z,'L'L'anj')mu)?_

(006206 57 )( 9% 2 k)

@ ’51‘00301"; W\.U\ o?_’

ol 01

- 3S.OK,
_ J
.—%S‘OOOj Oq_' A7) )

(09 7. LLL D) mul 0?";
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CHEMICAL CALCULATIONS WITH THE GAS LAWS FW N0y~ = g%H .00 ] 9 [ m o)

H']_SOL( (twl)*?'/\] /N HCD\;K S ) —) ')_k\q,OLQ\ + ICOfL (3) + No\q_SQ«,\ (aq)
Given 25.0 g of sodium bicarbonate and sufficient sulfuric acid, what volume of carbon

dioxide gas would be produced at 25.0 C and 0.950 atm pressure?

1 - Convert 25.g sodium bicarbonate to moles. Use FORMULA WEIGHT.
2 - Convert moles sodium bicarbonate to moles carbon dioxide. Use CHEMICAL EQUATION.
3 - Convert moles carbon dioxide 1o volume. Use IDEAL GAS EQUATION.

@ %blc O O?g UMHC()?): mnl M@HCOE@ 1mu\ MC"’\HCOB :1ma] CD,L
® @

mol Ve H£03 \flmf)l (40'1_,_ - 0,1,0/75"/*'{1%’8}"\0] (‘0'2,
BU.007, NalOy D) MeH(Dy

PU:',V]({T Y\ZO,'?_.C/_/'SO/"I'U’I@ma] (o, TCIS-OGL‘Q‘Q%‘L’{
v% R= 0.0%106 =27 p

l L~ bm 0
V= (0,29 75 942U ! mal (o)(0.0420L55 % S ) (196160 - 7.67L (0

( 0,950 atm) ot 7_33)”(_)
01950 5\-}”\

=
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What volume would the gas in the last example problem have at STP?
STP: "Standard Temperature and Pressure” (O C and 1 atm)

Let's use the combined gas law to get the volume at STP:

Pi \Il P‘L U’L p]: D,O/SO o\_Fn\ P’Z_._:' |,OD p\,Lm
/_’ - { U B 'P
Y (1 7.6l VI,

T2 2962k Ty 2273 K

Note: STPis a *defined”
( 0,950 abm ) (_ 1 (;)L) H (k"” aban ) Vo condition ... so the 1 atm

and 0 C temperatures

(’LGI%-'L W) } (173'11") are EXACT.

(.67L= Vo
Lt (o, &+ STP

Alternate solution: Use PV=nRT a second time with STP as the temperature and pressure
(since we already calculated moles in the previous problem.)



