% chaptet B8 We (Raseouws Stdc.

35.1s Gas Prossute and s Measurement.
* Gos physical caldcrelistics:
1) gases assume the same shape and volume 0P their containe(-

' er.
2) gases afe Ve wost compressible of the states o P mutt

. ud and selid. (e e—
3) dases hare much fouel densives bhas fig Pressul@ = Fércej‘
(esstle = ———
: Atea |
% Dressuter the Dotce e vefted pel umh arer o) surbace. u frec |

*The ST univ opp(eSSu(e 1S Kj/{m,sz) => pascaL (Pa)

* baomekes: o device R« measun'ng de p(essu(c 09 the al—mosphe'fé: | -
% MAomae: & devy L2 that measures the Pyessule ol agas of ,E;qwcl ' & Yessek .

-

5p, x Ol kPax )
« Jatm =101325x10 Pa | ot
‘\’»_,P__[mpof s

101325 bar = { atm
¥ Nlole: mmHlg — tolC
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* Example: T pressue ol a gas is ZIZ7 mmMg , what s te pressufe in
258 (accals ad a!:mosphe(‘es?

esy
LotsnS B (1 ogt S Pa
797.? ;mm\'l * /""‘

éO mm“3
A \.05 atm
AIEFEmm\ g = ——— _;go = j ;( E

*b.2: Pmpl'ﬁ.CJ 545 /a,wg:

1) Boy les faw: larionslp  betweet (Pand V)ak constols (T and w).

\ Dy = constatt
0< NP -
P V By, =PV, v

deve o+ 9B. 9 KPa , complessed b (atm)

*.&)(ample a Volume of air -\2.0 e new V2

to W.0 ¥Pa at constault remprarate , deker mifie

3
a
YZ 1—?? \Jz - "p: H? %
9‘195.9 Kba
U = W9 KPa
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2)Chaclec’s  Law: relaming (Vad T) ar constate (Pond W).

..\_'/—4= Con_ﬁ"am
V D(T .5
V' . Yz__ amd Tin K
*-EKamQ\b' 98 P:loatm T=2\ ol Vn?"gﬁﬁ T T2

O,
what would Voe Ve ¢ T incleases o 12847 3

Oz
V.= 214273 =294 K A % 0gC

Ty 224273 =30\ K V,Te  wemx 30K (goul e

N=73%5 L Va 294K i T (<)
Yo+ 2%
3)Comb:'n£c( Grns Z_au/.- t'f/zzh'r\ﬂ vo(ume,TmpgraLWC,ancl Pressule
V - GO B va = e.vz
VNIP*:?/ E’,‘:,cnskmﬂ fle 22

: ' # e Vot O and zomm¥g P
*EX&NP\Q 39.?,)9 Ca.ﬁ)‘,g ,,IO.(Cm?/% ,235,7(/6""" 9
T, = 234273 = 29%K

T, = 273K PV,T, e
1 VL: R TR
vV, ‘\O.\ m b
Vi s 07
P. 74 mmN\9
P, - Fbomm ¥y
7
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Q) Awﬁd(o’s Law: (AGAQS Volum and  fmounk(n) a% constantr (T and )
2 Hz '\'Oz —>2 Hz.o

2mol K, + Amol O, —% Zmol HO
2V 1V 2V o
# elac 9as Volume (Ym): Volume o one mole o! gas, at S5TP
an & p(essu(e)

N2 .l aem » V,,,:Qf.q L/ mel

2

randard tempelaife

Tad P

N . V, =__\é__ a;-wnsmﬂl—
V Xxh - T . conslkat /};,‘ A
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#53: The Tded Gas Law:
# Pom Me comoined gos law

-
-E_‘—Y- -constant = V:. coﬂﬁfaﬂb\'-—é‘
Vm:QXj—F;- T ”’rhg Idedjd_s A‘,
oy .nRTI=T
:n —

%R 83145 3/Kmol =0.082! atm.L /mol. K

' iader at 2I'c

e@ in a BO.0OL gas cyirde
ow mayﬁ 3(am; 09 OXjﬂen,_qzj ale Hl?
(s \B.F Akl <

O, pFAm™

3% Txample: H
whet  fhe oxyqen pressule

V5ol . 2\x273 = 294 K

= me 3 0
\ m =" 1042
PVZNQ 2\ x 294 _225x32 =

22, 9
30.63)— B

o 4
Scanned with CamScanner



#Tvample: what is the densiy of O, ingrams per lirec dt 25C and g.gs50atm?
~ =25 x273 = 298K
V-11
%P~ o.g504m

0. 95 x\ :.\‘LxG.OQZ\ x 298

o"ogq;tmo\ x?zg “"3025 "‘rr

nw=oos47_—.

4> SUppPose you wanted +he Jdensiky o § Cl, insred 0RO, a+ #his Tand P;

Y New. =V
.e;\f S > &

NeO 0347 mo\ X 709 = Z(MQ AN/
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P Mm

-dRT dRT
P Mim (“-m—;,—-—-

Plesk
¥ Byample: A 20comltar 99°¢ ard a plessueo

ea'g'[j Vapo(:'zeJ ﬂt'¢w'el , The mass o) the subShunc
v e  moleculas w&fshb ol he qudp

0 #3% mmH3 is -Qt'ﬂed wi'h Vapor of
e in the Nask s 0.9709 _what

372 \537=151

092X -
V= 994273 = 3FZ K ip/;r _— 4 g% xO.
- 733 mmllg L P=P-009¢n MW ="0 o.9464
-mz= O.979

-V-= 200 MLzOQL
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%54t Sroichiomely Problems Tpvolving Gras Volumes:

Hm
Amount of A 5 mol of /] _$_>md of B —>
(3oc V) st chiomett)

ount of B
(3 of V)

INy
*Erample:  CNal, +70 —> 30+ 2 Fer* M

) 273 5) NaA/ dd ™ (CLVM'{&A to Pro\’ide b oL uo-p»
3

Wow many 59 sodium azide
m'\—(ogub 405 ak 25 and FYEmm Hg

PV: V\JQT - >

0.984 x 75 "
S —z
O.le‘ X 29g v:76L_

n = 3.02""0\

IN>
Nal; —=
é‘ ’ >< 3.02 Nz

& NalVs —
Nz x 699! =K\?>\3 Naf(3>

2ol mol Na
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H EXA-'”P"—" Cs Hfzo, +60, —> 4¢0, +6H,0

CdLCuLdl’C the Volume oQ CO, p{oduced at 37°c mnd 14“" when 5(3 of

3\ucose 15 used up i 4he rcaw'on?

2 aza273=310¥
n=md G H\zgg - \@zj 0. 031 mel .
W1 o003l (00%21 %310
Vet (MO ——>6nd (22 \ VMo ‘
0,03\ ><‘~> .RCQZ _0.%2) ]
. 2
K@Lz B ONLT mo\ L1 st O __/—y?il,c(.oz
NI ) 0 \%7 x 0082 % 310, ly=7zs1l o.z9) —> <<
e dam (l,q.7HLcoj
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¥ 5.5 has m{rwrcs;l-aw ol Paciid Pressufes .

= Dalton J-M: The sum o Butal plessules ol oll difleent gases in a mi Ytule
s equal o the rotal Plessule of the mixtule.

P:Pﬁ'\' e"\’pc'\'
¢ P - HAPT }peznaQT,
4

* mo,oi(gdio ST BT it the  robal moles of gas Imxt€.

. pﬁ = b 1s the Q(acHon ol moles Opduﬂ- compom-‘"l'

¥ Paial pressute: Tee Otessule exe(ted Yoy a pacticelal gag 10 A mixtale.
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wExample: Lol sample of duy dir at 25c and 786 ambly contains 29259 Mo, Plis ofhes
mes  lncluding oxygen ,argon, ard cafbon dioxide. ‘
@ what s e paial plessule in wmmHg 0P N, o the af sample.

El whar is e mole Dardon and mde pelcent o} N: inthe mixture.
N 2% _\_’2¥3 :298 \[':.1 l—-
¢ - 786 mm\\ﬁ
My, = 0.9255

z

@ 09259 _ o'oggomo\ Nz :nf"l
3.3 mrnj
29% = potld | 41
i RY 00330080 T - o go7 ety TH L

B ==t \
1 v e
6133
B oy e De (832 forg)
Ne ™ _ﬂ;{_&__ prok'/ 78
" ole percert
gx\OO/. =78 m
mole peccelt = o7 781
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*co!(eoﬂ't}g qas .ovel  wakeQ:

QHCl +Zn'_""ZIrLC{z +H2T

Q‘_ — p“;_' -+ PH,_O
conskank
ak Spec 9.':.
tempelatute sTeble 5.6 /145

# Example : e ape collected over wares. T8 \56ml ot ziie at 19c
Yoo i¢, collected at 197 and FEImmhy rokal plessute, Hydiogen gas
what ¢ the mase ol \xjéccgem ected ¢ o watel
Cu,o ot \97C = \Fmmilg o Uydochbric Acid
79—\ = 752 rmHa - 099kt . zinc
P“z z P\‘ = P'P«:.O 760
PV- 'l

N=\94273 =292 K
V:\56 va153= o6 - # 099 xQ

05"” mol
W=7¢ —> m n=e0 s —'
mzao"éw " et
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contait. .24 mole _Qﬂ_q_ ,0.420 mole o C2W4 and
Pm = \3Fatm, coleate he pamd

¥ Example: A mxue o goses
ollé mole o? C_,E,Hn "g the rotal p{essufc s

Press e s o ¥ e oosest o X . ZE—
. = —
n X 92\\ o\ P}i‘:‘r_ % \\6 ) 8.78’”0‘ X ij’ &
o W, = 824w 0u2\ 10T
Wepne = emo il mol ok,
YLC.‘;Hc = o \6 mol 255_ e
W oM\ _oci8 X 878
Xew = £ -0 Cats 78 oo13x\
Ny 878 o\ T @3‘_“,_ . .
PesNe * = . 0.07
= 0.0éédkm

QC))\\\ = XC_%{ X D“""'

- 0939 X \.37 = \.29 abm
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¥ 5.6 Kaerc Treorg ol an Tdeol Gas:

i.] ad"cs ale CPV"POSGC‘ o molecules whose Size IS n?(grb/é‘
avelage dis lnce beueen hem. This mecns dal- you can 4sd
oceupied by the molecdes,nd e molecules lave the same MAS.

' ] ifecH and

2 Milecules move (andomly i sHaighk liaes in ol ditecsons
ﬁC\:.emﬂ, ‘li\“k ‘SAC— P‘OPC(&QS OQ 450_5 AepenA_s ol I
w Jas Q,mb'

came i A diechons: el molec
. o asdh of (epulsion Lebnes T T‘fﬁgﬁ‘,iﬁf‘m e
Z e Rorces of mr;o: . apaliaible, exceft Wher @ colt 1 speed wil i colides
ia aaos ae Nely ¥ 0. - agw@m i with u,\A(mM'ls {
molecde will gontine "D 1T e of e ot
with ahoﬁkefgm; miecwe ol wt

a  valious speeds,
0 mdecules wi I 1oe

i dasHC .
ﬂO""\e(;‘l}De CO“!QOI’Lg ale ma‘ec_(i'“
4] when woleces  coll o conskalEs i cOn be wansfeied oehveed

e voral Wiadhe enelqy (emauhs

. P'
nevee s Los s e sl ioddd o the absolure yempeture
a molec .

‘2 The Avemy € kinetc enerdy ot b o eedlad Kenetic energy- Aﬂ goses ak the

“The Hg\\e( Jne yem@lakles he W

Same \—u.pg,(ow.(e, will hane Vne sAME WED.
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¥ The -SAcaL (ros ,&.w:

P oL Prcqucng o? co\\'\sioAS deemjc Dogee.

P o va_,;v)xmu
VPO(NMIL?

OV oc BT s D oM
(PV:H—PTS

ZD

pulates vely hard |
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#ﬁﬂmolecu.btr Speed; Dillysian ard Efusion.

#* (oot —mean - squale ((ms) wolecdlos speed: I, s a t9P° of arefage molecdac S(Jeed,
C(Lual- Yo the 5pce,cl o o molecde kﬂlﬁ e ave(ade mg!a:a[ar’ Kietic oeelqy:

'2
U - J’EPIT_' . (3’PT)
i3 r—— T
Me L
- 0 s Demda R- 2.214 Kj.mz/(sz.K.mal) based or e unps Ia the Hemda
R- 834 T /K.mol

_’m.m n f‘fj/mo\ Nok ia 4 /mol

' ) C ard |15Z
*‘EXN"P'& Coledae he (ms speed of Op molecules i & cylinder ar 20C an A

; 2 =29K o
“\; 2! ;2? I, 1\/3,3. 4 x294
2 \D. 5 / l ms =
am =16x2 2329 /o —
230 @F X9 /mol W‘M‘ Mg m /SA
\0o2
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¥ Di Busior and TPlysion:
w il B on s the Oiocess wheteos o qos spleads ouk hizug anorhec aas to occupy the
Spoce [mipo@_
#usion:is de @Efocess i which a 4as Yows though asmall hole i a cotainel

% Gicalwam’s faw of efPusion:

. \ (-Qo( Vhe same conkine( ab corsranr
Qal-c oP cﬁpuﬂoﬂ of moleales oc—‘/:-_-___l: T and O )
Time < JMm

#mepfe.- JMCJM d’b (0 of e,@us{oﬂ jakes ol molecules ol Ca(bo"fcll'oxide,éorz;
(7720
and sulPur dioxide , S5Cz Pom the same contairer and ab the game tempek

and Pressuce- :

yake o L edfus on Coi:ﬁm _ \/W_z‘/ g1
:‘“’5"02 o . Moz ¢y
7 m.m,,,
me (©z \ - -‘..»-Ql
@\:‘u@ E,SE- JC—:;;E"”;; .
— +0. %3
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% Examp\e: ana@e the QO\\ow\'l\j Joses in order of inceasiy aveiade molecalar
Speed ar 25°C [He 0:,C02, N , [mw: He=2,02:32,CO2e44 5 Nz :g}gj
e speed Lo W (e — dovet 11
(ke 08 ¢

Ve > N, >0, > C Oa ollusior  (/mw

v » “
¥ EXdlmp\e'- A sample of "0: wae Yound o eluse ak avwe eaI/uuL O +wo Hmes
We (ae o9 an uakown Sag.whak— S Vne m.waL .Unﬁ unkown SmS?

Yake Oz ZQ(MA

v L2, =
.
= //E/; 2294 (ol
m
\/3\2 4 ,qﬁ”lﬂ’ﬂ:q"g'?w
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