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Isdo etilpropionatin 300-500 K temperatur vo 5-50 MPa tozyiq intervalinda 6zlii axmin aktivlosmo parametrlori, istidon hocmin
geniglonms amsali va izotermik sixilma amsali hesablanmig, bu parametrlorin temperaturdan vo tozyiqden asili olaraq dayigmolori tshlil

edilmigdir. Alinan naticaloer gostorir ki, AH = (1), 48] = f(T),» ap=f(T), Vo Br=f(T), astliliqlarinda izobarlar, AH} = £(P)
a8y = f(P)» ap=f(P) Vo By

2

f(P), asilihglarinda iss izotermlarin uzantilar: bir ndqtads kasisirlar.

Etilpropionat propion tursusunun miirokkob efiridir, adi
halda soffafdir, kimya texnologiyasinin bir ¢ox saholorinds
totbiq olunur vo fordi mayelor qrupuna aiddir. Bu mayenin

tozyiq intervalinda otrafli sokildo todqiq edilmisdir [1] vo
homin naticalor hal parametrlorinin uygun qiymotlorinds 1 vo
2 sayl1 cadvollords verilmisdir.

sixlig1 vo dinamik ozliiliiyl torofimizdon genis temperatur vo |

Cadval 1
Miixtolif tozyiq vo temperaturlarda etilpropionatin dinamik 6zliiliiyii (7, mPa-san).
T,K | 5MPa 10 MPa 20 MPa 30 MPa 40 MPa 50 MPa
300 0,504 0,533 0,573 0,612 0,651 0,690
325 | 0,394 | 0,413 0,445 0,477 0,509 0,538
350 | 0,313 0,331 0,360 0,389 0,416 0,441
375 0,255 0,271 0,294 0,317 0,341 0,364
400 0,209 0,224 0,243 0,264 0,287 0,309
425 0,172 0,184 0,202 0,222 0,242 0,261
450 0,141 0,152 0,169 0,187 0,206 0,225
475 0,115 0,125 0,141 0,159 0,178 0,196
500 0,092 0,103 0,118 0,134 0,152 0,169
Cadval 2
Miixtalif tozyiq vo temperaturlarda etilpropionatin sixhgi (p, kg/m?).
T, K 5 MPa 10 MPa 20 MPa 30 MPa 40 MPa 50 MPa
300 886,4 891,2 900,3 908,5 915,8 923,2
325 861,9 867,2 876,1 884,2 892,3 900,4
350 | 834,1 839,8 850,6 860,7 869,7 878,1
375 | 8059 813,2 825,7 836,8 8472 855,0
400 776,2 785,8 799,7 813,2 824.9 836,0
425 744.,0 753,7 772,77 788,8 802,8 815,1
450 708,0 721,6 745,0 764,4 780,6 794,6
475 669,5 687,9 716,5 738,8 757,0 773,8
500 624.,0 653,9 689,2 714,2 734,6 751,8

Tacriibanin xatas1 dinamik 6zliiliilik emsali (7) tiglin 1-
2%, sixliq (p) tgiin iso 0.05-0.07% olmusdur. Cadvallordon
goriinlir ki, maye etilpropionatin fiziki xassolori hal para-
metrlorindon ciddi sokilds asilidir.

Isdo qarsiya qoyulan mogsad genis tozyiq vo temperatur
intervalinda etilpropionatin (C,HsCOOC,Hs) 6zlii axinin ak-

tiviesmo parametrlorini (AG; . AH 7, AS ;) istidon hacmin

genislonmo omsalmi (¢, ) vo izotermik sixilma omsalm ( S, )

tayin etmak, bu parametrlorin tozyiq vo temperatur asililigla-
rinda miisahide olunan ganunauygunluqglar1 miisyyenlosdir-
mok olmusdur. Bu mogsadlo 5-50 MPa tozyiq vo 300-500K

| temperatur intervalinda etilpropionatin dinamik &zliililyiliniin

vo sixligmin giymelorindon istifado edorok, baxilan tozyiq vo
temperaturlarda 6zIlii axmin aktivlogmo parametrlori, istidon
hocmin genislonms va izotermik sixilma omsallar toyin edil-
mis vo bunlara osason baxilan mayeds yaranan struktur xiisu-
siyyatlori tohlil edilmisdir.

Ozlii axinmn aktivlosmo parametrlorinin toyini iisulu
[2, 3] islorinds otrafli verilmisdir.

Etilpropionatin 6zIlii axininin aktivlosmo parametrlorinin
miixtalif izobarlarmin temperaturdan asililiglart 1-3 sayli
sokillords gostorilmisdir.
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Sakil 1. Etilpropionatin miixtolif tozyiqlords 6zlii axini-
nin aktivlosmo Gibbs enerjisinin temperaturdan
asililigi.
1-5MPa, 2-10 MPa, 3-20 MPa,
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Sakil 2. Etilpropionatin miixtalif tozyiglords 6zlii axini-
nin aktivlosme entalpiyasinin temperaturdan
astlilig1

4-30 MPa, 5-40 MPa, 6-50 MPa.
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Sakil 3. Etilpropionatin miixtalif tozyiglords 6z1ii axininin aktivlosme entropiyasinin temperaturdan asililigi.
1-5 MPa, 2-10 MPa, 3-20 MPa, 4-30 MPa, 5-40 MPa, 6-50 MPa.

1 sayli sokildon goriiniir ki, etilpropionat ii¢iin tozyiqin

vo temperaturun artmasi ilo AG; artir. Ozlii axinm Eyring

[4] va Frenkel [5] nazariyyslorina gora AG: molekulun po-

tensial ¢opori kegmasi {igiin goriilon isdir. Ehtimal etmok olar
ki, temperaturun artmasi ilo todqiq olunan mayedo potensial
¢opari agmagq istoyon molekullarin sayi1 artir. Homginin, tozyi-
gin artmast ilo potensial ¢oparin hiindiirliyii, temperaturun
artmas1 ilo iso potensial ¢oparin eni artir. Bu da maye mo-
lekullarinin potensial ¢apari kegmasini ¢atinlogdirir. Naticada

AG; tozyiqden va temperaturdan asili olaraq artir.

Qeyd edoak ki, 6zIii axinin aktivlesme entalpiyasi ( AH ; )
mayeds yaranan doyismolori enerji baximindan, 6zIli axmin
aktivlogmo entropiyasi (A4S : ) isa struktur baximimdan xarak-

teriza edir. Tadqiq olunan mayeds tozyiqden ve temperatur-
dan asili olaraq enerji vo struktur xarakteristikalarini miiay-

yanlagdirmak {iglin AH; :f(T)p, AS; =f(T)p Vo
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a7 = f(P)p. 4] = f(P)y asihhqlart tohlil edilmisdir
(sokil 2-5).

Sokil 2-don goriiniir ki, hor bir izobar {ligiin temperatur
artdiqca AH: artir, hom¢inin AH :; =f (T )P asililiginda

hor bir izobar1 xarakterizo edon xatlori bir noqtods kasisirlor.
#*
n

oP

Demoli, kosismo ndqtasindo = () olur. Etilpropio-

T
AH . . .
nat iigiin bu ndqts 7, 7 ~ 320K qiymstind uygun galir. Hom-

¢inin miloyyon olunmusdur ki, etilpropionat {igiin tozyiqin elo

#

OAH "
or

qiymeti var ki, ( J =¢ olur (sekil 4). Bunu
P

AH ; =f (P)T asililiginda hor bir izotermi xarakterizo edon

xatlori ekstrapolyasiya etmoklo tapmaq olar. Etilpropionat
#

A4H.
liglin bundqts P, 7 ~ 86 MPa qiymating uygun golir.
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Sakil 4. Etilpropionatin miixtolif temperaturlarda 6zI1i
aximinin aktivlogsmo entalpiyasinin tazyiqden
asililig.
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Sakil 5. Etilpropionatin miixtalif temperaturlarda 6z1i
aximinin aktivlosma entropiyasinin tazyiqden
astliligr.

1-300 K, 2-325K, 3-350K, 4-375K, 5-400K, 6-425K, 7-450K, 8-475K, 9-500 K.

Todgiqatlar noticosindo mioyyon olunmugdur ki,

AH[ = f (T)p vo 4H b=r (P)T asililiglarinda miisahido
olunan qanunauygunluglar 4s; = £(r)p vo A7 = £(P)y asi-
liliglarinda da miisahido olunur (sokil 3 vo 5). Belo ki, hor
todqiq olunan maye iigiin AS; =f (T ) p asililiginda hor bir

. . as7 . .
izobar xarakterizs edon xatlor 7, 7 ~ 300K ndqtosinds kasi-

sirlor. AS,T =f (P)T asililiginda hor bir izotermi xarakterizo

. . . .o AS) N
edon xatlar isa etilpropionat ti¢in P, 7 ~ 86 MPa ndqtesindo

kosisirlor. Gériindiiyii kimi, baxilan maye iigiin ]3;‘”'7 = PZ‘S’T

olur.

Isdo etilpropionatin istiden hocmin genislonmo vo
izotermik sixilma omsallarinin tozyiqden va temperaturdan
asililiglart da todqiq olunmus, homginin 06zIli axinin
aktivlosmo  parametrlori  ilo  miiqayiso  edilmisdir.
Termodinamikadan molumdur ki, istidon hocmin genislonmo
va izotermik sixilma amsallari

1(81/] 1(8,0)
a,=—|—| =——| L& (1)
vier ),  pler),
1(oV 1(op
= —— — = —| — 2
Pr V(aP]T p(anT ()

(1) va (2) diisturlari ilo hesablanir [6]. Bu diisturlarla « ,
vo f3,-ni hesablamagq iigiin, uygun olaraq, har bir izobar {igiin

p(T):ao +a,T+a,T’ vo hor bir izoterm igiin iso
p(P) =b,+b,P+b,P’ asiih@ qurulmugdur. Yazilmis

! polinom tonliklors daxil olan a,,a,,a,,b,,b,,b, sabitlori

26

Bu
polinomlart yuxaridaki tonliklorde nozors alsaq, o, vo [ -

riyazi optimallasma metodu ilo toyin edilmisdir.

ni hesablamagq ti¢lin asagidaki ifadslori alariq:

ap = —i(al +2a2T)

4)
o)
1
ﬁp = ;(b1 + 2b2P) )

Etilpropionatin istidon hocmin geniglonma vo izotermik
sixilma omsallarmin miixtalif izobarlarinin temperaturdan
asililiglart 6-7 sayli sokillordo, miixtolif izotermlorinin toz-
yiqden asililig1 iso 8-9 sayli sokillords gostorilmisdir.

Sokil 6 vo 7-don goriiniir ki, AS” = f (T) asiliiginda
oldugu kimi, ¢, = £(T), vo 3,

P

f (T )P asliliginda tempe-

raturun elo qiymoti var ki, ham (‘%‘Pj —¢ Vvo ham do
oP ),

oP
musdur ki, temperaturun bu qiymoti 7 ~ 7% ~ 7 ~ 300K -
dir. Sokil 8 vo 9 osason ehtimal etmok olar ki, AH : =f (P)T
vo AS] = f (P), asihihglarinda oldugu kimi, a, = f(P),

vo fB.=F1 (P)r asililiglarinda da miixtolif izotermlorin

uzantilar1 bir ndqtodo kasisirlor. Goriiniir etilpropionatin
maye fazasmim 6zIii axminin aktivlosmo parametrlorinin va
termik xassolorinin belo saciyyavi xarakteri imumi bir osasa
malikdir, bu iso bir ¢ox masalalords 6ziinii gostorir.

(aﬁTj = olur. Tadgigatlarimiz naticasindo miioyyan olun-
T
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Sakil 6. Etilpropionatin miixtolif tozyiglords istidon
hacmin genislonmo omsalinin temperaturdan asililig1.

1-5MPa, 2-10 MPa, 3-20 MPa, 4-30 MPa,

Sakil 7. Etilpropionatin miixtslif tozyiqlords izotermik

sixtlma amsalinin temperaturdan asililig1.
5-40 MPa, 6-50 MPa.
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Sakil 8. Etilpropionatin miixtalif temperaturlarda istiden
hacmin genislonmo omsalinin tozyiqden asililig1.
1-300 K, 2-325K, 3-350K, 4-375K,

Sakil 9. Etilpropionatin miixtalif temperaturlarda

izotermik sixi1lma amsalinin tozyiqden asililig1.

5-400 K, 6-425K, 7-450K, 8-475K, 9-500 K.
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E.A. Masimov, K.D. Huseynov, B.G. Pashayev, H.Sh. Hasanov

THE ACTIVATION PARAMETERS OF VISCOUS FLOW AND THERMAL PROPORTIES IN
ETILPROPIONAT

The dynamic viscosity and density of etilpropionate has been studied at the temperature interval from 300 K to 500 K and pressure

range from 5 MPa to 50 MPa. The activation parameters and thermal coefficients of viscous flow are calculated on the basis of obtained date.
The obtained results show that isobars in dependences AH; =f (T)P, AS; = f(T)p’ a,=f(T), and B, = f(T ), and isotherms in

f(P)T, a48; = f(P)T, a,=f(P), and B, = f(P), intersect each other at some points.

dependences AH ;
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AKTUBAIIMOHHBIE ITAPAMETPBI BA3KOTI'O TEYEHUS 1 TEPMUYECKHUE CBOMCTBA
STUWINPOIIMOHATA

B pabore n3ydeHo TuHAMUYECKasl BSI3KOCTh U INTOTHOCTH STHINPONHOHATa B nHTepBajie temmepatyp 300-500 K u gaBinenun 5-50 MIla.

Ha ocHOBe MOJIyYEeHHBIX [AHHBIX ObLIM BBIYUCICHBI AKTUBAIMOHHBIC ITAPAMETPhI BSA3KOTO TEUYEHHS M TEPMHUYECKHE KOIP(PUIMEHTHI.
# #* — j—
[lonmy4yeHHBIE pe3yIbTATHI MOKA3BIBAIOT, YTO HA 3aBHCUMOCTSAX AH,] =f (T)P, A8; :f(T)P’ a,=f(T), n B, =f(T), uzobapsi, a

Ha 3aBUCUMOCTSIX AH; =f (P)T, AS; = f(P)r’ a, = f(P )r u ﬁr =f(P )T HU30TEPMBI IIEPECEKAIOTCS B ONPEACICHHBIX TOYKAX.
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