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INPOBAHMA 1°

Me ) Ponbeia TV dedopévev TAGNS OTUOV TOV XyNuatog 1, KoTtaokevdote €va
Swypappa T évavtt X,y (Bpaocpod) yu to choTHUO TEVTAVIO-0KTAVIO, o€ Tieon 100
psia. Xpnoyomoidvtag 1o ddypappo Ppacpod Tov TPOEKLYE, GYESAOTE KOl TO
Swypappa Isoppomiag x-y. Oeswpodue 6t1 10 n-mevrdvio (A) ko to oktavio (B)
oynuatiCovv téleto piypa.

T(°F) P; (psia) P; (psia) XA yB
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2yqpo 1 Taon aTp@v pEPIKOV KOWAV Bropunyovik®y YUIK®OV 0061V
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Figure 2.1 Vapor pressure of some con mon indusmial chemicals,



Mpoprinpa 2°.

XPNOOTOUDVTOG TO. OEOOUEVA TMV GVVTEAECTMOV KOTAVOUNG TOV ZYNMUOTOG 2, KATACKEVAGTE TO OLALYPOLLLLOL
Bpacpov yio to cHoTH TEVIAVIO-enTavio oto 45 psi. Bacilopuevol ota idia dedopéva KOTAOKEVAGTE TO
Swaypappa wopporiog X-y. Emoavorapete 1o mpoPAnua 2 yio mieon 215 psi. Zvykpivete ta dtorypappoto
1ooppomiag oTig 000 avTéc méaelg 45 kot 215 psi.

Zymua 2 Awaypdupato covtedeotmv katavopns, K=y /x =
. (a) At44.7 psi (3082 kN/m*) = P
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[popinpa 3°. Yroroyicte Tig pepikéc meécels Tov KAT®O pe v Pondsra g eicwong Antoine (og
owaQopeg maparrayis Te).

Yvvteleotng e&iomong Antoine yuo Axetovn: a=4,14366, b=1161,0, c=-49, otovg 60°C vyio TV mepinTmon
nov 1 Beppokpacio diveron oe Kelvin kot 1 wieon og atm

E&icoon 1%

log,o P’ =a— , PP [=latmradT[=]k

ct+T

Yvvteleotég eElowong Aketovn, a=7.1327, b=1219.97, ¢=230.653, otovg 60°C, yio TNV TepinT®ON TOL M
Bepuokpacio divetar oe Celsius kot 1 wieon o mm Hg.

Yvvieheotég e&iomong ywoo Axetovitpido, a=6.91630, b=1208.300, c=218.863 otovg 20°C v NV
nepintwon wov 1 Beppokpacio divetor og Celsius kot 1 wieon oe mmHg.

Yvvteleotég e€lomong yio Aketovitpido, a=9.3051, b=2782.21, c¢=-51.15 otovg 20°C yia Vv mepintoon

nov 1 Beppokpacio diveror oe Kelvin kot n nieon og bar (psia 1 atm

B B

P’ =A— —— - P° =e?CaT
C+T

270, TOPOTAVED TOPUOETYLLOTO TOPUTIPOVLE:

Ot cvvtereotég A,B,C dwpépovv avaroya pe v eEicmon mov Ba xpnoyLomomoovpe Kot avAAOYa [E TIG LOVAJES OV EYOVLE
enAé€et yuo TV mieon kot v Beppokpacio. Lovnlwg atovg mivakeg Tov mePEyovy THEG yio ta A, B,C diveton kat 1 avoALTIKY
oxéon (e&iocwomn) pe v omoio Tpémel v voAoylotel n T TG TAoNg atudv. Télog av Bélovue evaAlaKTiKOVG TPOTOVG
VIOAOYIGHOVG TNG TAONG aTU®V VG KaBapoD cvotatikod o o dedopévn Beppokpacio 6o Lmopodoape Vo XPNGYLOTOMCOVIE
mv e€iowon Clapeyron 1 v e&icowon Gomez & Thodos. H eficwon Antoine dev mpémetl va ypnoiponoleitanl €@ amd v
mpotewvopevn Bepuokpaciakn teployr [Tmin, Tmax].

Agdopéva yo TG TEPIocOTEPES YVMOTEG OVGIEG KAOMDG Kot TPOTOL VTOAOYIGLOV TNG TAGEMG OTHMV TOV KOOOP®DY 0VGIOV UTOPOLV
va. Bpebovv (Yo Tapdderypo) otov 1otdTONO:

http://ddbonline.ddbst.com/AntoineCalculation/AntoineCalculationCGl.exe

Mpopinpa 4°: Xyedibote 1o Adypappa Iieong (P) évavit tov cvetdcewv X,y yia otabepn Beppoxpacia,
ton pe T=60°C, ywo T0 piypo aketovng-pebavorng.

Atvovton: Axetovn: 0=4,14366, b=1161,0, c=-49

MeBavorn: a=4,99782, b=1473,11, c=-43

[Ma xpnon g e€icmong 1% (deg mponyov eV AoKNOM)

, PP [=]latmraiT[=]k

logio P’ = a —
10 i C%-I—T

‘Exyovpe to piypo axetovng (A) ko pebavoing (B). T'a to piypa woydvel o vopog tov Raoult. Tkomodg pog
elvan va katackevaotel 10 1000eprokpactakd ddypappa taons atpuov (T = 60°C N T =333k).



Mpofrinpa 5°: Xpnowomoldviag Tig TAceS atumv tov Peviorov Kot TOAOLAIOL TOV EOIVOVTAL GTOV
[Tivoka, vToAoyiote To OVTIGTOLO YPOUUOHOPLOKE KAGGHOTO 6T LYPY Kot aépla gdomn Yo To Pevioito,
otav n Olwikn e€otepicd emPariropevn Iieon eivon 101.32 kPa.

O¢ppoxpaocia, | Taon Téon Ipappopoproxod | I'pappopoprokd | Ipappopoprokd | Tpoppopopioxd

°C aTudV aTUAV KMo KAdopo KAdopo KAGopo
Bevloliov, | toAovoriov, | BevioAiov, x BevoAiov, y TOAOVOAIOV, X TOAOVOAIOV, X
kPa mmHg

80.1 101.32

85 116.9 345

90 135.5 405

95 155.7 475

100 179.2 557

105 204.2 645

110.6 250 760

Zoypagiote Ta dSwaypaupota fpacpod Ko weopponiog T660 Yo 1o fevioio, 060 Kol Yid TO TOAOVOAMO

Mpopinpua 6°. 'Evag atpudg 100 kgmol, oto onueiov dpodcov wor mieon 101.32 kPa mepiéyer éva
ypappopoplokd kKAdopa Bevioiiov 40% koatd mole, kot ToAovoriov 60% katd mole, EpyeTat oe EmaPn pe
vypo 110 kgmol, oto onpeio Bpacpod mov mepieyet éva ypappopoprokd kKidoua Bevioriov 30% katd mole,
Kot ToAovoAiov 70% katd mole. Ta dvo piypato swoépyovion o€ pia faduida- eraeng (doxeio migong 101.32
kPa), avopyvbovior kot ¢Bdavovuv ce 1coppomic. Oswpeiote oTobepés YPOUUOUOPIOKES TOPOYES VYPOV
(Lo=L1, V2=V1) ko atp®dv. YTOoAOYIOTE TIG GCLGTAGELS KO TIG TOPOYEG TNV ££000 TOL VYPOV KoL TOV OTHMV.

(Y6oeln: Xpnowonoeiote 1o Sidypappo Icopporiag tov Bevioriov (y vs X) mov GYed1GG0TE GTO TPONYOVUEVO SIGYPOLLLLL
tov [IpofAnpatog 5.

[ V1, yai
V=100 kgmol AmAn Babuida
Lo=110 kgmol P=101.32 kPa
—
L1, xa1

Hpoprnpa 7° Mepucn] €£GTHION PN LOUVIKAOV SVUOIKAOV HELYRATOV.

‘Eva vypd petypo mepiéxer 25 mol% Pevloriov kot 75 mol% aBviikng aikoding. Ta cvotatikd eival
avapeio og 6Aeg T1g avaroyiec. To petypa Oepuaiveton o otabepn micon 1 atm and toug 60 °C ctovg 90
°C. Mg 1 PBonfela tov mapokdto oypoppdtowv 7—y—x mpocodtopiote (o) T Bepuoxpacio Evapéng e
eatuiong (B) ™ ovotaocmn g TPOTNG ELOOAIdAG ATUHOV, (Y) TN CLGTACT] TOV EVOTOUEIVOVTOS VYPOL ATV
&yovv efatpotet 25 mol %, av BempnBel 6t GAog 0 aTHOC OV TyNpatileTol KATOKPATEITOL GTN GUOKELT
Kot Ppioketar og wwoppomio e to vYpd mov amopével (8) EmavoraPete 1o epodmua (y) yuo e&dtuon 90
mol%, (¢) Eravolafete 1o epdTU () €V, peTd amd v e€dtion 25 mol% tov epmtuatog (), 0 oTHOC
nmov oynuotifetor amopakpbvetor kot egotpileton éva emumAiéov 35 mol% pe v {0 TEXVIKN TOL
ypnowonoteitor oto gpatua (y). (ot) Amewkoviote ypagikd 1t Oeppokpacio g mpog ta mol% mov
eCatpiCovran ota epotnuata (y) Kot (g).

AEAOMENA T-y-x A BENZOAIO-AI®YAIKH AAKOOAH
LE MNIEEH 1 ATM

Oeppokpaaoia, °C:
784 775 75 72,5 70 685(67,7 68,5 72,5 75 77,5 80,1
Mocootd ypappopopiwv Bevlofiou orov atud:

0 75 28 42 54 60 |68 |73 82 88 95 100
Mocooté ypappopopiwy Beviorfiiou oro uypod:

0 15 512 22 31 |68 |8 91 95 98 100

{) Xpnowomoleiote ta mopakdtw dedopéva Taong atpwy, KaBwg Kot Toug vopoug Raoult kat Dalton wote
VO KATOLOKEUAOETE EVa SLAypappa T-y—x . ZUYKPIVETE TO PE TIG amavTroELg Tou Aapfdvovtal ota



epwtApata (a) kat (oT) He AUTEC ToU Ao BAvovTal e XPprion TEPAUATIKWY deSopévwy T-y—x. Mola eivat
TO. CUUTIEPACUATA OOC;

AEAOMENA TAZHZ ATMQN
Taon atpwy, torr:
20 40 60 100 200 400 760
AiBavoniin, °C:
8 19,0 26,0 34,9 48,4 63,5 78,4
Bev{onio, °C:
-2,6 7,6 15,4 26,1 42,2 60,6 80,1

Mpépinpa 8° Araypappata woopponiag yia BevioAto—toAouoALo.

H oxetikn) mintkotnta, a, tou PBev{oAiou mpo¢ toAouodAlo oe mieon 1 atm eival 2.5. Koatookeudote
Slaypappata y—x Kot T-y—x yla 1o olotnua auto o€ mieon 1 atm. EmavoAdBete tnv KATAoKEUR TOU
Slaypappoatog y—x He xprion twv dedopévwy Tadong atpwy yla to BevioAlo amno to MNpoPAnua 5, kat yia to
TOAOUOALO o TOV MOPOKATW Ttivaka, Ke Tn Bonbela Twv vopwv Raoult kat Dalton. Xpnowponoleiote ta
Staypappoata yo va mpoodlopioete ta €€N¢: (a) Eva uypo mou meptéxel 70 mol% PBevioAio kat 30 mol%
ToAouOALo Beppuaivetal og Eva doxelo, os mieon 1 atm, €wg 0Tou e€atuLotouv 25 mol% Tou apxLkou uypou.
Mpoaoblopiote tn Bepuokpacia. Katodmiy, ol pacelg Staxwpilovial LnXaviKA Kot oL ATUOL CUTTUKVWVOVTOL.
Mpoodlopiote Tn cUOTACH TOU ATUOU TIOU CUUIUKVWONKE Kal Tou uypoU Tou amnépelve. (B) YrmoAoylote kat
amnekoviote ypadLkd TiG TIUEG-K cuvaptioel Tng Beppokpaciag oe mieon 1 atm.

TAIZH ATMQN TOAOYOAIOY

TAYH ATMQN EIITANIOY

Taon awwv, torr:

20 40 60 100 200 400 760 1.520
Beppokpaaia, °C:
184 31,8 40,3 51,9 69,5 89,5 110,6 136

Hpoprnpa 9° Ieoppomio atuov—vypodv yia cvoTHHO ERTAVIOV—T0L0V0LI00.

(o) H téion atpmv Tov toAovoAiov divetar otnv Acknon 4.8 Kot Tov n-entaviov 6Tov Tivaka Tov akoAoVOEL.
Kotaokevdote ta mapakdto dwypdupata: (o) owbypoppe y—x o€ mieon 1 atm pe ypnon tov vopumv Raoult
kol Dalton, (B) xoumdAn tov onpeiov euoaridog T—x oe mieon 1 atm, (y) Swypappa tiudv o kot K
ouvaptnoel g Beppokpaciog kot (d) emavordpete to epdTNUO (0) pE XPNON HOG HEONS TYWNS TOL OLAB.
Koatémv, ovykpivere 1o daypauupoto y—x kot T—y—X HE TO TOPOKAT® TEPOUATIKA OEOOUEVO TMV
Steinhauser ka1 White [Ind. Eng. Chem., 41, 2912 (1949)].

Mpépinpa 10°: Xpnowomoidvtag to OedoUEVE TOV TOPUKAT® TIVAK®OV Yot To SVUOIKG GLGTHLLOTO
aKeTOVNG-YAmpopopuiov kot oikov abvieotépa- abavoing oyedtdote to daypdupato Bpacpov (T vs
XA,yA Kot T vs XB,yB) KoL T0 S10yPAUIOTO 1IGOPPOTHOG Yo KéBe GVGTNHA, YA VS Xa (emiong Kot Ta avticTotyo
yB VS XB. ATO T0. drarypappata Bpeite ta aleotpomikd onpeio kol yopaktnpiote Ta daypaupota (Leyiotov 1
ehayiotov). [Tog pmopet va petaxivnBei 0e€1d 1 aprotepd 1 Ko va amoierpdel to aleotpomikd onpeio;

Aedouéva 160ppomiog vYPOL-aTUOD YIo. TO GOTTHUA 0KETOVHG-YAwpopopuiov (T=101,3 kPa, A: axetovy, B: yAwpopopuio)

O¢ppoxpaocia, T°C | xa YA XB yB
62,5 0,0817 0,05

62,82 0,139 0,1

63,83 0,2338 0,2

64,3 0,3162 0,3

64,37 0,3535 0,35

64,35 0,3888 0,4

64,02 0,4582 0,5

63,33 0,5299 0,6

62,23 0,6106 0,7




60,72 0,7078 0,8
58,71 0,8302 0,9
57,48 0,9075 0,95

Aedouéva 16oppomios vypov-aTuod yia. 1o ovatnuo. oleikod orbvieotépa- orbovoing

(T=101,3 kPa, A: of. a1Bvl., B: aiBaviiy)

O¢ppoxpaocia, T°C XA YA XB yB
78,4 0 0
76,6 0,050 0,102
75,5 0,100 0,187
73,9 0,200 0,305
73,8 0,300 0,389
72,1 0,400 0,457
71,8 0,500 0,516
71,8 0,540 0,540
71,9 0,600 0,576
72,2 0,700 0,644
73,0 0,800 0,726
74,78 0,900 0,837
76 0,950 0,914
77,1 1,00 1,00

EmunpocOeta dedopéva

I'vopiloupe 61t yro dvadikd piypoto 16Yvovy ot €ENG GYEGELS Y10 TO YPOUUOUOPLOKA KAGGUOTO x4 + x5 = 1 KOUODG KOL v, + y5 = 1.

T(°F) Ka ks XA ya
61,3 0,00 1,00 0,00 1,00
56,2 1,00 0,00 1,00 0,00




