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¥Ruit 5.1 300 K W 0.09 Hie CO, o MIa WX a1a sl YIS

</ AT/ x/vy)/ pv/
10* Pa 103 m? m3 102 Pa m?
2.0 112.0 8.90 22.40
2.5 89.2 11.2 22.30
3.5 64.2 15.6 22.47
4.0 56.3 17.7 22.50
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2, 2 Tl &1 oo W 21 o et uftfeerfaet |
g ey FeEr ¥ fa=er el 2

5.6 TSt T |HIHIOT

A Frrml, fent s1emaq g9 o qh X ok ®,
Teh THIeRY1 o GRSl S HWehdl B1 39 S 4
HHRIOT ed 2l

feR Tain WYV = el 1 |
p

R p @AM n W Ve T @09 &1 90
feor p @M T W Ve n TGRS &1 F99

nT

d: Vo — (5.15)
p
3>
4 R% (5.16)
R U& qurdias feeris g1 G 5.16 i
HfTEd 3 W eH U € R
pV=nRT (5.17)
_pv
R=22 (5.18)

R ! ‘@ fadie’ sed €1 9 9t i@ & forg
HYH BT g1 3q: 39 wratyer e Fradiew ot wed
21 TR 5.17 1 oYl W HHreROT HEd B
HHieRLor 5.18 <@t & fF R o1 A 39 Shdl W
R e B, f9 p, vV @ T &1 |91 S 21 At
Giiertor | |9 S T e, a i i AT i S
Hehdl B1 39 FHIRO § BH 2@ © T TEeR A ud
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<@ T R 19 % n A 99 ST @ §, FTE

nRT .
v -y Tl n, R, T A p Ter 21 54 ot 19 &1

RN 3TeY S8R o THH Bl §, d I8 eI
feret oft T W o] € FewHar ?1 STP Rt o
(273.15 K @1 1 bar <€) T Hiel &Y T 0
A 22.7 Litre mol™! Bidl 21 g7 yiferfaai o wsw
Hie 37eel 79 % R o | 1 TUFT 39 YR 61 S
Tt B—

(105 Pa)(22.71 x107° m3)
(1mol)(273.15 K)

(10° Nm)(22.71 x10° m?®)
T (1mol(273.15 K)
=8.314Pam®K' mol" (JfF INm = 1J)
=8.314 1072 bar L K! mol™
=8.314 J K-'mol™!
STP ufiferfaai (0°C e | agHEe™ J&) ™
R &1 9 = 8.20578 102 L atm K'mol! &Idl

2l

eyl T TRt w1 Hed 3 W’ W 9 2
fopelt T &1 orewen &1 e &Yl g1 3d: T
STeRT HHIeRTOT ot e 2

el TS T TRl W g foem | 7 =
o grerfoes afed= o forg 81 afe feret ffvea wmn
et 79 T 9 T, SEA V, TN @ p, W T, V,
qem p, T URER B €, o &9 fore wed © R

T, T,
AT AL
Tl - T2 (5.19)

THIHIT 5.19 TH YA THIH0 21 A ITe
D90 W W U =R oh WH A e, a ST =)
TOAT RO (5.19) BRI T ST Hehell B1 36 HHIHLOT
! Hge @ fEm Fed T

ISTEIT 5.3

25°C T 760 mm (Hg) I@ R TS T 600 mL
A IR 21 R o TN W, W@l dm

10°C. 3T¥dA 640 mL 21, 19 1 <@ =11 BI?
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k33

p, =760 mm (Hg), V, = 600 ml;

T, =25+273 =298 K

V,=640 mL, T, = 10 + 273 =283 K

vV, p,V.
T ﬁuﬁméﬁa‘@qﬂp}—ll —p;;

V. T.
Py P1Viis
TV,
(760mm Hg)x(GOOmL)x(283K)
= Py =

(640mL)x (298K)

p, =676.6 mm (Hg)

5.6.1 &= uated T T TS HioR
TSEHTT
TS T FHITOT T YA i W B U § TR
n__»pr
V. RT

nﬂﬁ%@WﬁﬁWﬁﬂ%ﬂW%’ﬁ

m _ p
MV RT (5.20)
a_p . 3

v =R (S d T R) (5.21)

HHRTT (5.21) 1 JTAARd & W 89 TH
19 % HieR SeIHE F1 AT & o foru frefafed
T I W § —
dRT

M —

p (5.22)

5.6.2 Slce okl 3MITeh & ahl Fad

30 a9 &1 57 efeed 7 99 1801 H wfawfea fwam
36 STIER = foman & ot it o6 farsror a6t
T 1S Uk 9 ok NI I1a S AR o I
BT 21 37ufq 9% <@ W9 39 TG Hoa w5 qeH
TRl o, TUH ST aTel U § gUrh-gUre §]
foman w1 2, Yo T gR So TR T I@ 6
3NifoTeR g1@ Fed 21 Mo w9 6

WA foagm

Py = Py+D,+Dgt e (feR T,V W) (5.23)

Sl p,._ T % fas F1 % <92 90 p,, p,,
pSﬁﬁ%aTﬁ"ﬁFW%l

Gl R HHRI: Sl % SO TehS TR S 2
q: A W Bl &1 THge T, fre stearsy o g
€, o SToIeT  F SIelaTsIeT S WYk T ok S
T TUAT T ST GeRdl 71 AT g S e
T I SAT qe’ wed ol fafdE q W S o
AT are Wi ARl 5.3 § T e @
- el q e

P s = P (5.24)

R 5.3 fafIs 9a o STt Rt St d 991 ( areT-a1e )

A/
0.0260

aTd/bar
0.0060

i /K
273.15

qa/K
295.15

283.15 0.0121 297.15 0.0295

288.15 0.0168 299.15 0.0331

291.15 0.0204 301.15 0.0372

293.15 303.15 0.0418

Uit 3197 oF ®U | AR SE—TM1 a9 T )
V SIS O § o 1, fSeRT o1ifven < e

pl’ pg’ am p3 %’ -{_@% T|§ %'y Fﬁ
_nyRT

0.0230

b v (5.25)

b, = n,RT 5 26

2 v (5.26)
ngRT

p3 (5.27)

%
Sl n,, ny, 91 n, ¥ TG % Al w1 gen §
Py, = P+ D+ Py

Sy ey Ty

RT
=(n,+n,+ny) v (5.28)

plﬁpwﬁﬂmﬁm%ﬂﬁ%’ﬁ—
P n, RTV
RTV

Protal Y+, +1y

n n

=—71 = X
n+n,+n; n

TT|%'\’fn=nl+n2+n3
x, T TR 9 HT W 9 FEd 2



ToH Rl RN

HAd: Py =X Doy

Tl YRR 37 <) i ok fore 29 for@ Hend ©—

Py =X, Py T Py = X,p

37d: Toh AT FHI0T i 39 YR fa@r s
Tkl B

P.= X, Py (5.29)

SET p, T x, { TG o A AeIH I IR
At e € AfE Gl & 90 =1 Fa <@ 7@ @), @
IR 5.29 o NI Ycsh TG W Scqd AR Tl i
@ e S weman B

I 5.4
T AeAr-srsiiedsa fasgo o 70.6 U™
STRSATRAISH 1 167.5 U™ i B, 4% e ok
Ao &1 S I 25 bar @, A1 A0 | A
oIl SEsiiads 1 3Tif¥Teh 37 &= ghm?
&

SRR % Al B} wen = 008
32 g mol
=2.21 mol
A5t o el 7 wem = 10708
20 g mol
= 8.375 mol
AT % T o =
S 2.21+8.375
_ 221
~10.585 = 02!
5 . 8.29
=—== 0.79
e o Hie ;| T

37 ®9 H Is1 1 Al 39 = 1-0.21=0.79
TG H1 TR @ = HA FA A I
SATFHTS T SRS a

=0.21 25 (bar) = 5.25 (bar)

R e Rl INEGC]

=0.79 25 (bar) = 19.75 (bar)
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5.7 7@ skt TUETaeR fagra
8l B o TrEml (dfge Tem, =red fam enfe)
1 e fomen St ateR] grI U T wreEfiTes qet
=61 G she 21 T Sitieh fefer <1 e e
W W EH U € foh hig e fafv= aitfearfaa o
Y SRR FA ¢ 5 YR qea Tfid 8 9 €,
9 S T S % e I E R e
T GHN 1 HIEN | HLd 22 Ie@ny — 19
o 5 ® fof T <1 srern S 7, 9 T wifea
Bt &, WY e 78 f S =T ff s« iy wdiifed
1 W B, 9 Gk 3fTUereh &R U 1 Bl B2 39
e % S <A o fou ww fagia sEEn wm gE
fagid sUR STaciRl i TSI We FEeH H U
Hieet 1 wE Hd 21 9 fagd, S T % SRR
T TIHT0T 1§, T 1 AU Togia’ e
2| I8 TEvETT qen afifvaes fagid H YER B

i o eyl faTa o yq@ s = ke
T E| A AR S 0] qe WA Heited €,
fSept 2@ & S HeRar @1 o 4 fagla T %
gereelt fawy 1 TGl o stoptfa fagia W st
UM G STTHH $ek TrETTeh Yerol o STT&d B ©
e 39 HiSd o WIS Y hi TG B § —

g stferek Ge o guEq FHoli (A7) A7 30))
Y et o Bt 21 A FHOT ga BRI q¢ T
T B & o T-o7upeil &1 el T ek e
o flod T 1 gorn | g g #)1 ge il
el 1 Ie GHIEHAT I S w2

HE A TS <6 W -0 o Hed whig
Y o TET Bl €1 36 SR 1 SMUR I8 ©
o T FHIRd Bt Sk felu, Sueisy T <l qofa:
W A € qe1 WE a9 Ud S W geiehd el
B 21

9 o U1 AR Tideh 3fereen § wd 81 Al
3 07 TeeR ereen # B, A 9 U ffvEa atefd
TR I Wdl, TR e Uik e e 2

9 o U1 Yo Hue e o wieft Y@ § e
T TEd &1 ST A o SR A SaE | e ur
%1 TR ¥ THA &d ¢ 79 o g1 3¢ T, IS H
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farl W T % vt g AT MY YRl w1 aRoms
BT 2l

T & eTuEtl & HeA GEeE quid: Wedree gl
21 5! e e € fon Teree o qd ud e Srupe
1 Sl GHH @l 1 GEE W Ut o weAd ol wh
fafma & gt 7, oreiq fafme o) =t oo o
REd 81 Wehdl B, T el Sl feer s @l 21 ¥
il 39 qea W enaia € 5 T &1 o siider
I Ho TE B €1 Al T ok 3ot Y T T W,
o TR B STAN, S arEdfoes Yeor o faud o
gfaerel BRI

fordt it Tme g ok fafee o 61 o fum-fim
BT ¢ FOEEy ot Ifas et it ©1 9% 9%
& TR A TR A T ) A w s
URfYeR o TEE B, @ ff "EeE % Id 3!
THET FHE B St 21 afomed: 39k A fe-fim
g W €| 98 97 AR IRafdd g T 81 sheh
Trerys FAfe=a W S k1 foeRor THE o @ 2

7fE wer 370] © Tl o e §, l Sweh! fafem
TSt ST B WS uifkefas o €9 shae oiHa
TS Sl Y A H "R ¢ SR fagra § O
AT T ® TR T ok rojeti w1 eiea Tifast e @
A 19 % GHMEUE St g1 e <@ @ # R A
&M W 19 %1 TR el @ U A% e fer @
ST, e S © (Sed qe H-ofeh i fEm) | T
1 TH T W W H HT S S 98 S R,
fSEd 3 Ut 1 fER W s oSt § YeR I 2
Herd: Ak & I BT ¢

e 1 T fagid Hgifass &9 9 e
o Te Gater qen T o frem (e eteee B
el § T goh €) ol Wi i 2

5.8 3MEY =Haer” A fa=re=

TG} o1 Hgifass gfaeq yrEifies stereisrl o §d 2
FHiSTE q9 I Bl €, S BH IE S 1 YAE
# € fF pV = nRT &1 e e qeh TG o -
T[E-3AEAA o eI HaY o] o0 @Al 81 TH 929 &

WA foagm

Tl T o AT &9 T o pV Wi p oh foeg 3@
e 21 dfFe & Framgar, fer " w py fer
B W6 G pV 3R p o HeA 3@ o et @
(Sl 187 o HHHIR ®) W e =ew) fae 5.8, 273
K W fafis 719 oF 39 YR o 3@ (S arfers
HAiepel W enenia €) ! Wi 2

CO ey,

pv ——
I
D

0 PR,
ferT 5.8 37sl 9 e ATkt 19 & 7T pv el p &
e IRG

TE M W @ S el © T fer 9w W
arEdfaess M6 @ fdT pv @Al p % HeA @ d
et Y@ w7 Bl ©1 3 eyl Seer 9§ v
forerer fe@rg 3a @ de < YehR o o fe@r <4 2
39 o § SEeEgeH o gifaad o fau @ sgm
W pV 1 A i Sl Sl €1 e AAIaEs ae
T o foru fgdia R o1 o6 Toerdr 21 39 YR o
I H URY § 31eYl SEeR 9 BN fager faerar
21 T @M W YR § pV 1 U HH e, FAaH
1 UL ek AR G fa=e wifan ©1 e
yferd gia € for arsdtass 19 aigel fom, =ed =g
qen efErmEr T 1 qui: ued gt R 5 T2
T 2l

e <E-AFG G Wiw S ¢, 9 ey
aeR ¥ foeer a8 S §1 ardtaes 19l o
foTT ST STTd 3T ok TR 3iihs qen eneel
& fau afFe & faugar deifas &9 &1 e




ToH Rl RN

ot B =few ot 5.9 § 98 emw faa €)1 3=
T W AT S IR S § ik 2§,
e T <@ W A1fUd qe qReRfad e Th-TR
o T B €

N

St

| b

A\

AP ——>

e 5.9 37 19 qer ARt W9 & 7T E-3Fd &
e IRG

T 2w T fo ot 19 g aRfefer §
atgt, A qen SAErmgr & fram w1 qul uen @
FIA 1 o1 T YT IR B
() g eeyl SR 9 foagem = g 82
() o A o uffeefaa € st T w1 et 9

forafera et €2

Ife &0 9 o S7u]-Tfq fagid 1 sfuro w
TAfSER &Y, @ g9 51 UeHl b1 S e S g urd
& fop erop-nifa fagid &t 1 FHegmd g€t 7 &1 9 g
() T ok STUET o HeA IS SARYU-ae el el
(@) T o AU T SFAA T GRS T A
qo § 9gd w9 gl

AMIYRON (%) helel 7o TEl €, 5 19 et off
geltehd 1 81, oifehd g9 Wd € o S e WA
Haifed w1 T 79 1 geliepd foma ST Wehal € a0
%d o SUEH el Hifed e wfod gl §, areifq
TR I To TS B © R gew Sie o sruyei
o emdd 1 foiy i 21 A efEh (@) wE
2, @ <E-3Ea A § arkdtas 19 o Wi
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HAlwe qen atge o e W s dgifae aieem
TH- o HUl g+ =1

arEereh T eyl Heer § foeer safere <
g, Fifer o70] eum H = fEe B e
o1 ULl ! UE-UE o 1 A R €, S
JfaeRH S SAURT i TH-TR ¥ T HH H T
F 71 Sed I W NG & 0] qof giaend S @
IS T AR W e TR €, iten Mivereh SRl
I °oF HRU d WS H SR T RN F WY
ARGV I TegE FW | T TG o A0S g U
1 <R T S <6 i Yo el g1 37 arkdtaeh
9 o gRI Scqd @ NSy 19 ok T § A Bl

a
Poregt = Parrors + 32 (5.30)

79 frofq o wfqedo s o e & S )
iRt ST=I femamd o] AT | et € e ST 370
Th-SH o o Heh | B ¥, q9 3 Tiefeh 8 Sl
g1 T8 feufq =9 @ W Sc@ et 81 Wiaewyor &
STUST Rl GeH, TR 19 TSl i Wi HTeR HH &
fau ot wxd €1 Srope o g SU T etEdA off
el B 1§, iR 0V AEe § foero o
WM W (V-nb) 3I¥aT § famor &+ & fou
it 81 Sd €, el nb 19 o S7upel gRI R T
ATETeleh S o ST SUeK 81 b T Teefish 2l
TE SAAH °h T WYl i 2 § WA gC ¥H
THIERTOT 5.17 i 36 YR for@ Hehd &

(p + ?2 j(V— nb) = nRT (5.31)

TR 5.31 1 ‘Al qHww FEd €1 n
9 o Hidl 1 T Bl a 1 b aTtEne fetiE €,
SepT 7 19 o6 =i o W R e 21 a @b
A 19 S STuEH | Hq0-3TU[ SAHYU Sl 1 IRAT
8, S a9 T g W e T e 2

FH A9 W ff Hq-3TF Tt Frefek & I T,
Fifr 0] % S5 ¥ T wW@ S, e A ey
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Teh-SH 9 R0 oA W &Y eI B | ardfereh 19 qd
ey SRR UERE Hdl €, W& HR-AwH a
TR €9 9 T0g 7 S aRdfaes 19 99 ot eaeed
eER YERE HLd €, 6 <@ YA 8 =)

3Teet FeRR ¥ foerer i Hdieadl #R& Z g1
YT ST Gkl €, S p, V A1 nRT & TUAGS H
I B B1 g w9 o

pvV

Z =
“RT (5.32)

el T o fow z = 1 2 @, @it @t am
TS 9@ W pV = nRT &1 81 Z TH p o TeF 3@
wiem o el e g g €, S e 3987 oh HHHIR
gt g1 (o1 5.10)1 37 | § Z 1 9F S 9
foafera & < 8, S sreyie @ fawem <uid €
frete </ W o | T ok feft z2 1 g R
3 aTeet T Y i SRR A, W S7d 9 R
Teft T % faw z > 1 2 21 e 3 Sifed
HfeT el 81 HeAed! T W Z < 1 Bl €1 37 W
e G ¥R T SITEeH Sgd 3tfieh o, A aretaeh
T feorfer W 31U AT ATHAT UG HAT S Wehall
21 9= sl W — & e wgd R g €, o 1
SRR ek eyl 81 Sl | ford <1 ek 19 et
el &1 TreH ST, TE T ® wehfa qen aM W
¥R et 21 o' A, e S et 1 qEt
T HI AE § oeel W H Afa =EER I T,
Sget AT I1 Siael f6g Fecra g1 T 19 #1 9
fog T =1 wpfa W st w2 71 st fog 9 3R
aTEdferss 19 Sl § oee oo <eiidt € den Z
1 b § 3T el €1 T[S W SRl et
agd &fir g € dfgd fag @ A9 9@ W W
arEdfere TG 1 Z 1 AF YRY | 7 2al € 9 IH:
T 9GH W Z H1 HE OAR d&dl =ell Sl €l
SWieR =@ | I8 T Bl © foh $= arg aen fre
T W Ao T Te9l sUaer guidt 81 faf ey
o foru 3 ufiferfaal fam-fam e )

WA foagm

N
1.8
1.6 N,
1 L
4
O.cHy,
% 1.2 Co,
st g
S 1.0
Q, \_/
08~
0.6-
0.4-
0 1 1 1 1 1 >
200 400 600 800 1000
p/sR

ferT 5.10: P 9l & GUigad #R% § YRadT

afs g0 frefafead o= &1 3@, @ Z & ded
T 2q R sifuer SR o B B

pvam'ﬁﬂ

Z =
N RT (5.33)

If g eyl sHaer e, d
v =nRT
@ p

%&wmﬁa@ms.%ﬁwﬁmm

Ia § foR
Voo

zZ (5.34)

THIFT 5.34 W T 7 T Htggan one T
o ITEdfaeh ek 3TEdA a ST a9 Ud g6 W A&e
T o TieR ST T ST Sl 81 39 T § &1 31T
F41 for Tt den g9 staeen § fadg e g9 718
2 91 HH A R =9 fvask SR o &5 |
Za I 19 1 A STTEd HET S Gehdl 21 BH I8 ot
<@ o i ok geltenton o e SueeR aRffae o
foru THardt ol 1 ST fRE yeR fRE S 2
5.9 NE kT FATHIUT
fopelt uerel w1 T e Sl SferE o fTT S STEd-ad
HHl & YOl SRS WY SR ofmd TS A e
eEEs o fau feu s=iA fafdys adi | wEa




ToH Rl RN

TRSAfHIEE o FHaTd @ ©id (fa 5.11) 1 a5 |
g g T o ardfersh T e SrgsiieEE % HH
EER <! &1 Urgsl A 2@ foh $=d a9 T goardt
TR TR T % TATH ST % WA A | S
g ot qrn fop S=a <@ Wt T A gfaa & TR
S Hehdl 21 STa A9 ¥ fRA S, @ 9 1 SR
uRefdd &1 St € qen e eyl Heer § oo
T@id €1 30.98°C W 73 dgHEAE I ¥ Id He
STgeATRIES T o eraee | Tedt @ (fam 5,11 # fofg
E)| 73 SRS I@ TR Ha SEARIEES Tgel IR
Td el W Yehe Tl 81 30.98°C A9 e
TEATFIES H1 Shifdeh A9 (T) Headl &1 I8 o8
Afereram g 2, fSamR 59 e SEeiiEe e gt
2 qen e 919 W 9E T B 2

hifder a9 W Tk Hiel TH T A Shileeh
AMIGH (V) T 3H A9 W T whifer I (p)
FHEa 2

Shifdeh A9, Shifdeh M@ qT hifder STIaH ol
‘shifaer Feerien’ whgd €1 T: <@ 9@ W Ed hle
eReiaEEe qhifed & S 81 @<t W 59 A
SRS & HEAH @ H YEEE w2
Al @ deM W Haieddl § Y& gAd1 g9 i
F0 Goiggdl & | w21 21.5°C W f§g B
o e SEATHIES 19 srawen | dl 21 fig B ™
fafire e 1 9 W Bl €1 39k W Tt
W 31 REfdd el S €1 %a qe T e ersiaaEs
- Wl T IE [ deH W TG HT G
arferer a1 € e fag ¢ Wi e 21 fog ¢ W gl T
GEfa & Sl §1 qevE ;S 98 W Sd 984
FH Hifed g1 € qe1 Tk stfagem @ faed €1 v,
WV, T A H ged gled p, | p, T
rfegeror s @ (1 5.11) 1 30.98°C (hifaes ara)
T e g ok TE TR w1 T g e 2
W A9 W heel &fas W@ i werE ¥ gig g 2l
wifaen fog W afast am wew fog o faefia = s 21
I4: g9 3@d € o o 5.1 § fog A TIEe sreawen
1 YR XA g1 D g 5o eeen i y=fé[ s
2, vEtr 39 fog @ A9 Tesgm ompfa H whed
STZATHATZE 1 S N 1T STerwen Frreee o gidt
21 @t T feer 90 W e (HEard wdEd) W

145

ferT 5.11: fafS= a9l @ 1e4 SR3TaaEe & o SIRE

HTe SEHTFAES & U FIER YERE H 2
IWier A It <9t © foh geltenton ok fore Tt
1 Shifaes q1q 9§ = 320 fohan s Heva 21 ifde ad
T SAhaH A9 Bl 8, T geied 19 gem 4R
fe@r <t 1 ol i (sreiq 9 T, Sz % wE A
AR YTcHeR Tarsier Taiiid idl ©) o Seli ol o
fau 99 o @ o WU-WY ygq Tded SAevdsh
gl 21 Hited, 9 % st % uE-uE o g,
S A9 HH FE Y TS F1 T FH & S S,
ST STV 3T Foha &1 | TIfqeiial STosT i
G-I HIA § 9T 79 Felihd 8 St #1 Uk T 6
%a ® 9 g9 1 19§ T g | @d gy uiatad
fopal ST Hehal 21 SERONE— T 5.11 W M9 sgH W
3o g9 fag A § F &1 3R 91d €, 9 39 SHard! o
(31.1°C) o Her feer a9 W 7 =l gdifed &
W fog G foerar 1 39 UvEIQ ¥9 A9 HH Hh
Feaier A= &1 3R fag D W S €1 W & 8w g
H &1 IR %% 8, 99 € &8 59 W gl @, g Hel
ff < wrewend sufterq & Bl €1 A% g whmen
Wifdeh @9 W GOl B €, Al ugref shed Th €
Traee | &l B
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37d: 39 ao N st # WA (Feawn) ©
T WA ST hl GBI o 7T 9 e g9
I el Ug 1 WA § oA S B SAd: 9 g
& Hufd 9 § @1 1 Gehdl 81 5@ 9, Hifaew ard
T A q9 R B S (FU SR AT T[ERIAT TR
H 7)) a5 qen 19 ¥ favg fran s ek 7, Hifw
=9 IRftefd § g9 qen 9 grEeen § e 2 i |
grereenati o we fadesr W faar <t 71 59 favd
A H quierfa ® g9 fee o fafy g @
srareeratl | fa9ig &t T Tend €| hifdes ad W TE |
Ta &1 UREdT el qe Had el ¢, & Wal
gefeh ShidTell TdE 1ged B Sl € (ES 5.10.1)1
wifdes a9 © = fRet ot 79 1 shew < T@E
geftpd fohal ST Hehel 21 39 39 weref 1 a1 shed 2l
Hifdss a9 § = hIad SRS i HIe
eTgatiaTEE ard’ ed €1 e geil o shifass feerieRt

o OH \ROl 5.4 9 fgw Ty €

ARUMT 5.4 S USTAl o whifdeh fEeris

‘anﬁ‘ T, /K P, /bar V,/dm® mol™?
H, 33.2 12.97 0.0650
He 5.3 2.29 0.0577
N, 126. 33.9 0.0900
o, 154.3 50.4 0.0744
co, 304.10 73.9 0.0956
H,0 647.1 220.6 0.0450
NH, 405.5 113.0 0.0723

3T 5.5

T T =it wifde q9 wEd 7, e
RHTOT T o STU[SH o Hed STaNIUeh Sl W
Tt e 21 ST qen TeA eEsiiadEe &
Sifdeh a9 HH: 405.5K 941 304.10K 21 4
9 1 500K 9 GHE a9 9 FH HY, q i
o T Ted Feiehd eil?

'

ST T SO TgS BNN, il SHhT
Shifdeh A9 U8l WIS & ST Shiele STESTiEs
& gt ol o T oTR stferek Sitaer e B

EcIDERCRIE]

5.10 g 3AFEAT
TG STaRen HI ge §, 59 STl § S{qUsTuE o
Aferer Joel B4 21 9ok 3] S UE-9E B § Tk
3ok Ao e T Sigd W g1 €1 g aRfeerfaat
¥ 719 &1 qor | 9 e1fus IeE e 2

Tl o 3] AU SAHYYT FeAl g 5 T
€ ol o1 e ffve et 81 i 910] Tk
T gy 7 B T, Sl %9 % 10 Hod €9 T T
F T €, o 59 yarfed @ €1 59 1 Tk I
T T U H el S Gkl ® qen g U S W@
Sl B, S 1 AMHTq Te0T T ofdl 21 39 @S § 8H
%9 % D N, ST TSR, TIATE q Tl
31T H|

5.10.1 dm™IgTH

g we faifad o= &l 59 9 ST €9 W 9 A
€, 1 %9 1 P A ST Sleh T oh I A
1 L 21 21 IR § 5o Sfoad Bil © qef &S o g
$d I ¥de W @ T4 I@ (IrF T@) H gig Bt
STt 1§ gET qvE g8 R @ S ® qen
T-3TaE] Ud aTu-3TaEl o [ 9 Tfyd @l
S B TE AR H ATee AT ATETE e
I AToIETe el g1 S TS i giehar ad W
I Bt §, o7c: Teonell <a oh aToqeTel w1 == hid
T A9 1 Soord KT SAEYIF Bl

e %ol 1 Gl 95§ TR R S ?, 99 98
T g @ arsdighd il 81 S 59 %1 STougTe el
T[@ % GHM B W@l €, 969 QG Rl aodiehor g
ST § 91 9TSg 379 IREST H ged 9 9 gEifd gl
B Tqol 5o o e aTfiehor ki feerfq 1 Seemr
FEd 2| o8 ad, TSEw fHe 5o &1 arIee o g
o THM B S §, F€ SH <6 W Ko 1 FaL
FEA T FT TEA Fa ok aouEE o 502 o
T Y &1 Teh AGHSAE S W Sl i |H=
WWW%IWW@bar@,?ﬁEWﬁ
ek Faeich %ed 2| Thel g9 1 A F=eris
T F9oish § F9 Y Bl ¢1 i Th bar I
T IYHSH W ¥ HT HH el §, A A H
U FUHI 100°C (373K) B, STelfsh A FaHih
99.6°C (372.6K) &l
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900 A
800 +
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700 A
600 -

500
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g (Tafi Hg)
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1
1
1
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1
1
|
|
|
1
1
1
1
|
|
|
1
1
1
1
|
|
|
1
1
1
1
1

T T T T
273 293 313 333 353 373
a9 (K)

faT 5,12

I=9 SIS W SgHSA I HH Bl €, o1a:
qIEAA I gl H I=d I W F9 HH a9 R
Sererdl B ek YISl W STl A qIq W S €, 37
A 1 9hH o foll UIR et 1 SIHTA HET
veq 2| fafreaemi o vea-fean o %W e
IYHIN I Fdd § Iaerht MURed foran Sar
2, Fifer siidiata & T@ W 9 W@ T a51
o fifed Siel &1 Fale &8 S 2

e W 59 %1 &S U H S €, a9 e el
BIl 81 T TRA fohT S T aTouee Seal €1 IR §
T A1 9T o HeF U e Ha-Yen e & 2,
Fifeh ol SIS 1 ol § 31 Fo gl 81 S-S
A9 AN ST &, oo 3tferehifereh 707 oToq e
H gfafid eid € den o 1 = S W ¢l i
] - B ©, o7 A WHIG eid &1 5/ %ol qe
AT T T THM 8 Sl €, 99 59 91 o9 ok TeA
1 HE-tan egyd e S 81 Te " ‘shifass qra’
Feoral €, Tee! =ren g9 @ 5.9 § #X Ik 2
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5.10.2 Y& dATd (Surface Tension)

I% gdfafed 927 o 9 T 1 SRR Te0T I oIl
&1 wehdl 1 o Gag W held i S TMewR qfiwehT
& w7 H & e ¥ A F dd H g kw0
Jerh-Yreh I eld ® el ael Fiehel ST W Wy
e a1 St ©2 ShfreRt =eft 1 5o ot ok gueh o
A TR hiVTeRT el § 59 wedl tUdl Saidl A 2
3 geft yeeA 59 o faftre o, o gse-qEa’
%ed €, oh hRUT Bl 2| el srupell o g
TRt 5o o 370 T X 21 %9 o Teh Yol H T 7]
goft feensti o GHM MYl Tt ST HI B e
TR STREU Sel I BT |, W e W e
0] 5 o 3 K1 IR AHUY o SH HLT 2

Hagl 31 :

79§ 3 HT

3R TR
@ AR AT ¢

gt feema
W s
—
ferd 5.13 : 59 &1 Gag W 77 59 & 37 9q 7] |/

SRIfT e

S9 ST g i <[ HI HT YA HIl €, il
T eF R YN H Sufkerd fuehan 310] qer stopet
T T foran o Thd €1 S IS | § TH 0]
feterd €, a1 SRl Hde W YB-aAd §g Sl €l
30 foIu Sl = et 21 forelt 59 i @ae o TRl
gfg & fau srevas ot w ‘g e’ wed 2
THHT THE Jm? T T e W S TE Th @ H
Tehish ddls 9 oiHarel doded aa @l ge-ade
Ed 21 3H ek g y (1) W TR hd €| SEehT
ThTE kgs2 @1 SISHE § Nm! el €1 fohedt 5 1
fTTqn FoieR a9 e 8, W9 TRl TS &
foreram 21 5@ fefa &1 Mersfa wqe w21 T
HR 2 T ol T oS qen gehdt 1 oS MR gt
& 91 = o e forR 1 TRH ek skl s
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S Gehdl B1 TRA T ST W i fusiern @ den s
1 TR M ST oR %1 T e ©, fred
o faen o7 < 21 3@ ‘shiw w1 AfiF-wem’
(Fire-polishing) &&d 2

J3-1a o T Ueh SheMIcTeRl H 3 @l T
Il 1 A TR ] TH H A1 7, ik o qqedt
WA % ®9 § 9% k1 GIg W el Sl 1 G ok T
HU UE-TH e §, i el $! Udell Wa
U3-A1d A B Sl &1 Hfh Sel o 370] geerdl 9
ATt TeE 1 AR AR B €, o7 Fag 91 STl %
ST o T goA SAHYY Fal o J8-TAE SAHH B
ST §1 -9 o hROT gealt W BEA-BRET 9%
o TR Bl &)

Jo-ad 1 URATT T h SIS °oh HA
AR Tl R F9R FLa1 71 T RO e
BNl €, T JS-ae AT Bl 81 919 "eH W v
FI TaS-Sol Ig W € qe SR vk fRAr
FIfErdT A 8 St 81 $7d: A9 g W Y& wH
81 ST 2l

5.10.3 9HMAAT

IE Tl o1 ATAeTEIfiTeR 01 81 %9 % FoTE w1 STereel
H Sd WA HI R ThH-SH o FR el €, 79 57k
&g 39— U1 §A oh AT ohi vEEar (foeentaarn)
FEd &1 59 59 1 YA fohdl fer Hae T e §, a9
39 (39) ®1 9% W, S 9q8 & G9% § e €,
Tl B S 21 S TRl W ¥ 9 a6
T Tt Sl ®, oG- TR T S SIgel Sl €1 37
9 YR 1 YaTe, S99 T Td ¥ SH8 TG &1 AT
THUYT: TGl el Sl ®, T Yorg ! wheeldl g1 At
TH Yaifed 59 ® forel ot wa &l 94, @ 399 S
T SHEHT o S@Kl ©, Safeh el T o7 i %Y
I 2l

I g8 dz T A 1 9 du IREfdd e €, & 3
Tl 3—2 T wf¥a feman wn 21 Srupe & wem
eI ST o 3 o &l & q TH-GR o T

WA foagm

u+du
aet 'A' T
THA u
u-du
¢/
/

ARG o

faT 5.14 : ©0F € T a7 FT G

o yfeRier Seq=1 id &1 Il o Jae i S W@ o
T Tk a1 1 AR Bl 81 T8 T GIhIH
TRl o &5l Al SRT-YeUTdl oh FHI! Bl €l
A Foc A (A HTh 1 &% ©)

du

Foc =2
dz

(aret (:1—121 SRT-JEUT &, ST G R e o
¥ ufted 1)
du

Foadl o ponadd
dz dz

el M Tk FHMAI s €, fo ‘ varran Tqortes”
hed &1 YAl Ul o o §, S& oNl-Weural qell
Tuch w1 &% ThTe 81l 39 YhR ) fawemifaar =t
A1 | fereptfn Turish 1 SIgehTE | =24 Hehe qfd
I, (Nsm2), 27eifq dehel ¥ehe Pas 81 CGS
gfa & vAEd o Y TR uiEw (HeH duitieh
S TEH qEsSiel o AW W) B

1 poise=1gcm's?! =10"kg m's™

Il Ay M W g9 H1 YaTE dgd ¥R g
2| BIESIS 94 Al SieteTed 9 o HNUT TaERITd
9% A1 21 Hid T A Faufadr 59 81 98 o v
B 2 o 3ok safereRier ot S 9 fgerd €1 i ok
YA ok U1 ! G SHRA! i faSfRal o qae
ST WEqE T S Gehar B, TSRt Hierd o @i
qor ® U erfues gt 2

A9 9GF W I H O HH e S R,
FiifeR stferek a9 W T &t Ifast ST stferR =it
g, 9 U el WY # Th-gE W
fheerdt 2
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QrRI9T

T4 ok Ul oh HeA AU Sl B 21 A o 31 fauia SMefvi St oF Hed Sea B ol TEeR Sga
Fal @ 1 2 &) W @ A ST el i oft guifed A d €, S gewAs S9 H I AR w e
Tl €| SHIE ST a1 Sl =T A o e widglgan o4 i e Wi i widt 21 %7 o
T U (S TG 1 SRR, Al q Sl o U 3 ShT el | qRed, et Hull qe Seh HeA
T Tl W TR e B aered o THEITeR U1 SHehT el ok URede | Yo T e €, W S
fepamefieran <fifder sraeen w feR w2

9 & STV % HeA AHY-IA AT A T § 91 AR THAMAE Yhfd R et fR T wd
21 P Yeriig uT (- e, A, 99 AU TAAH) T Ao 7 TG o qEfien A o WA
fafi=1 T frram fw) afae o FeaagaR wad ot § s fivea et ot T % e ST e
o F[HAU! Bial 21 =Ted w1 e weere gl | e du W a9 o 9ed Hed ) 9 2
THeh ER, fordt ffvea wefd arelt 119 o1 3= S&e W 1 o THE gl 21 9 i1 w1 gRides
Wpl,vlamTlﬁmﬁaﬁmamtrﬁaﬁ?aﬁ‘rpz,vzaﬁ?Tzﬁw’rﬂTm,?ﬁsﬂﬁW\%ﬁéﬂw

el I GgF 19 o gR YefE R ghd €, S plT‘I/l=pfF‘2/2 21798 9 A 9" o W W o, @

Fodl =R 1 TRa ST Tkl €1 AR o SIER, q19 Te <16 i GHM uRiefaal § 6 & g0 e
o aropel 1 Ge ot GHA B 1 STeed o SifvTeR <@ o FEMER, stfwaniial i & fago %1 et 3@
3ok AR <19 % AR o e BT ©, i A1, <@, SFa 9 Hidl w1 GEA o Hed sqds 19 i
FerEen o T hear 21 59 ‘W 1 Yo WHISHOT dhed €1 SeYl T o foig sreee wHieh pv =
nRT B €, &l R 79 feeien €1 <, STeae qe ard st g T8 Sehe W 36! 0 R S 2l

= @ q1 HH A9 W G st o B Ak -d9d Yad & S §, Fifeh 3 0] IE-urE
3 S B| A9 TS <@ T SUge qRffaa o 19 i geftgha foRa ST Gehdl €1 S9 i i ST &5 o
T kTGS STeeel BT ST Gehdl €1 Yol Sk TRTU-ell o HRUT 5o o F 01 TsS-a1el, T
g )

AHEH

51 30°H. @M 1 bar @ W aF & 500 dm’ 3T F 200 dm’® T Fdifed & & fag fmaa
IAqH 376 hi ST B2

52 35° W, A9 A 1.2 bar S6 W 120 mL 1A ol O | T w1 Fivea wnn o9b 814 350
Y. WG A 180 mL IRl ool Tl W TMiaRa feRa S €, al 9 w1 g 9 ghn?

53 STOEl-FHIHTUT 1 STANT hid EU TR HITSC foh Y T a9 W 19 1 S 19 ok <6
T B 2

54 0°C W G 2 bar <@ W fHHl 719 o A(FAEE &1 5 5 bar I W SEAEISH & He
& GHA T, i AT T STU-9R F 22

55  27° 9. W UH UM AR 9 1 e 2 bar €1 W6 GHMA A9 T <6 R A < U A T
et STt €, At <19 3 bar @ S #1139 TGl % SAU-9R H Hey Tfuq wifu)

56 Il W w9l S § ged A A UgHtEE g R 98 s dien 9w
STZEIESISH T8 a1 81 9f€ | bar @€ 20°C @9 W 0.15 U Uegfafem afafwan san,
frifo STEeRSeM &1 ad F Bhm?
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5.7

5.8

5.9

5.10

5.11

5.12

5.13
5.14

5.15

5.16

5.17

5.18

5.19

5.20
5.21
5.22

5.23

g 27°C. W 9 dm’ NRTeTe! 9reh | 3.2 UMM BT a1 4.4 UTH FTe- SRS h1 fagor
B, @ EH @ FA BIM?

27°C A9 W & | fotex o % | 0.7 bar W 2.0 foeX SEeiads™ aen 0.8 bar W 0.5 L
TEEESISH i W Sl €, o T L1 1 g = enn?

g 27°C A9 G 2 bar & T Teh 19 1 5 5.46 g dm’ €, A STP W gHeHT Sied 1
Bhm?

AfE 546°C T 0.1 bar I@ W 34.05 mL BIEHERY 15T T R 0.0625 g €, A HITHRE 1 Aok
S T SN2

e faenedf 27°C W M 9] & wSk ¥ ARRA-Hg0 SO o T a9 39 s 6
S W @ | o 96 qvEnd 39 ST o 1 STEHrd gl U IATqHTdt 1 HRT
Y TSR 1 A9 477°C TM&11 379 FarEC o a1 &1 fohaen 90T v § ame e
3.32 bar W 5 dm® T SRAETeAl 4.0 mol T o A9 1 TUFT HifeTal

(R=0.83 bar dm® mol ")

1.4 g STEAESH 19 UM el SeiaeHl shi &A1 &1 TUMET i)

I T Fehe | 10" g ok < feafia fopg S, @ sTammei-sen o aue < foafa &
o foha 99g ?

27°C A9 W 1 dm’® STEAER TIF § § T SEATRASH a1 4 T SEeESSH o e
1 g @ feRa B2

TR o R qen foenfid 91 o 9R o 3 i ‘Uelte’ ®ed 21 9% 27°C R 10m e
TR ¥ 1.66 bar W 100 kg @™ W S, a1 el &I TUMET HifTQ| (A H1 T
=1.2 gmm” T R = 0.083 bar dm’ mol ")

31.1 C 91 1 bar S¥ W 8.8 UH CO, G * Y A 1 UM Hiforg)

R =0.083 bar L mol!

UM 6 R Rl 19 o 2.9 g SIHM w1 95°C A1 0.184 g SEEREISH i 17°C T A
U 21 9aqrEy f 19 %1 HieR SeFHE = g

T bar I@ W SRS qAT SEAFISH o AT H 20% TEERGNA (IR ¥) TN Sl
2, @ SRS 1 AR <« = 2

pV2T2/n fe & faw SI shtE 1 =rit?

e o M o YR W THeET R =EdE Had a9 -273°C g 2

HTe STESTFATES el WA o1 shifdeh a9 HA: 31.1°C T -81.9°C 21 310 ¥ fohad worel
IR iveeh ol & a1 2

SeTded qreel i Hifieh Hefehal sl THAET

WA foagm



