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Tarazhq xatti boyunca suyun dinamik 6zIUliylnin va sixliginin temperaturdan asiiili-
gina asasan 6zl aximmin aktiviosma parametrlori ( AG;, AH:, AS; ) hesablanmisdir.

Miiayyan olunmusdur ki, AH: vo AS: parametrlari temperatur artdiqgca azalirlar, AG;;

parametri isa temperaturun artmasi ilo avvalca azalwr, 468,15 K temperaturda minimumdan
kecir, sonra isa artir.

Acar sozlar: su, su-buxar fazalarinin tarazliq xatti, 6zl aximimin aktivloesme parametrlori

Su (H,0O) sado kimyovi formulaya malik olan maddo olsa da,
todqiqatlar gostorir ki, o oldugca miirokkob fiziki-kimyovi xassaloro malikdir.
On son tadqiqatlar gostorir ki, su insanin fikirlorini duyur vo miioyyon yaddasa
malikdir. Digor mayelorlo miiqayisado suyun oksor xassolori anomaldir. ingilis
alimi Martin Caplin “Suyun qurulusu vo xassalari” adli kitabinda [1] suyun 41
anomal xassalarini gostormisdir.

Isdo suyun bir sira xassalori 6zIii axinin aktivlosmo parametrlorinin do-
yismasina goro arasdirilmigdir [2]. Qeyd edok ki, 0zlii axinin aktivlogsmo
parametrlori dedikda, sistemin 6zlii axin1 zamani yaranan Gibbs sarbast ener-
jisinin (AG; ), entalpiyanin (AH: ) Vo entropiyanin doyismasi (AS;) basa dii-
stliir. Bu parametrlorin tohlili hor hansi xarici tasir (temperatur, tozyiqg, kon-
sentrasiya va s.) naticasinds mayeds yaranan enerji va struktur dayismalorini
muayyanlosdirmaya, sulu mohlullarda hidrogen rabitolorinin yaranmasi vo
dagilmas1 haqqinda molumat almaga imkan verir. Ozlii axin prosesini xa-
rakterizo edon aktivlosmo parametrlori mayenin axin (G,,H,,S,) ve ilkin

stikunat (G,,H,S,) halindaki uygun termodinamik parametrlorin forgins
borabardir.
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AG; =G, -G,
AH] =H, - H| (1)
AS] =S, =S,

Qeyd edok ki, mayelords 6zIii axinin aktivlosmo Gibbs enerjisi (AG; )
verilmis tozyiq vo temperaturda axin zamani goriilon igdir. Ozlii axinin
aktivlosmo entalpiyasi (AH;) axin prosesini enerji baximindan xarakterizo
edir, yoni AH verilmis tozyiq vo temperaturda suyu aximn halina gotirmok

liciin sorf olunan tam enerjidir. Ozlii axmin aktivlosma entropiyasi (AS))
mayedo yaranan struktur doyismolorini xarakterizo edir. Malumdur ki, maye
nd qadar strukturlu olsa entropiya (S, ) bir o qader kigik olur vo axin zamani
doyismosi daha bdyiik olur vo oksino.

Su-buxar fazalarinin tarazliq xotti boyunca suyun ozliiliiyli vo sixlig
toyin edilmisdir [3]. Bu qiymatlor codvaldo gostorilmisdir.

Cadvael
Su-buxar fazalarinin tarazhq xatti boyunca miixtalif temperaturlarda
suyun sixhgi (o ), dinamik 6zlalayd (77) va ozlii aximin aktivlasmo

parametrlori (AG; JAH,AS] )

T,K p,k—(l n,mPa-san AG;,i AH;,i AS? c
m mol mol K -mol

273,15 999,82 1,792 9974 20938 40,14
278,15 | 1000,00 1,520 9775 19891 36,37
283,15 999,77 1,308 9598 18958 33,06
288,15 999,19 1,139 9438 18124 30,15
293,15 998,29 1,003 9294 17377 27,57
298,15 997,13 0,891 9162 16706 25,30
303,15 995,71 0,798 9041 16100 23,29
308,15 994,08 0,720 8931 15552 21,49
313,15 992,25 0,653 8827 15055 19,89
318,15 990,22 0,596 8732 14601 18,45
323,15 988,02 0,547 8645 14186 17,15
328,15 985,65 0,504 8562 13803 15,97
333,15 983,13 0,467 8488 13450 14,89
338,15 980,45 0,434 8417 13121 13,91
343,15 977,63 0,404 8346 12815 13,02
348,15 974,68 0,378 8283 12527 12,19
353,15 971,60 0,355 8227 12255 11,40
358,15 968,39 0,334 8172 11997 10,68
363,15 965,06 0,315 8120 11752 10,00
368,15 961,62 0,298 8073 11516 9,35
373,15 958,05 0,282 8023 11290 8,75
378,15 954,39 0,268 7983 11071 8,17
383,15 950,62 0,255 7942 10858 7,61
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388,15 946,74 0,243 7904 10650 7,07

393,15 942,76 0,232 7868 10447 6,56
398,15 938,67 0,222 7837 10247 6,05
403,15 934,48 0,213 7811 10050 5,55
408,15 930,19 0,204 7778 9855 5,09
413,15 925,79 0,196 7752 9662 4,62
418,15 921,29 0,189 7736 9470 4,15
423,15 916,69 0,182 7714 9280 3,70
428,15 911,98 0,175 7685 9090 3,28
433,15 907,16 0,170 7681 8900 2,81
438,15 902,24 0,164 7666 8710 2,38
443,15 897,21 0,159 7660 8520 1,94
448,15 892,07 0,154 7648 8330 1,52
453,15 886,81 0,149 7639 8140 1,11
458,15 881,43 0,145 7636 7949 0,68
463,15 875,94 0,141 7633 7757 0,27
468,15 870,32 0,137 7631 7565 -0,14
473,15 864,58 0,134 7635 7372 -0,56
478,15 858,71 0,130 7639 7178 -0,96
483,15 852,70 0,127 7653 6984 -1,39
488,15 846,55 0,124 7665 6788 -1,80
493,15 840,26 0,121 7673 6592 -2,19
498,15 833,81 0,118 7679 6394 -2,58
503,15 827,21 0,115 7682 6196 -2,95
508,15 820,44 0,113 7711 5997 -3,37
513,15 813,49 0,110 7716 5798 -3,74
518,15 806,37 0,108 7750 5597 -4,15
523,15 799,05 0,106 7773 5396 -4,54
528,15 791,53 0,104 7791 5194 -4,92
533,15 783,79 0,101 7804 4992 -5,27
538,15 775,82 0,099 7833 4788 -5,66
543,15 767,61 0,097 7862 4585 -6,03
548,15 759,13 0,095 7890 4380 -6,40
553,15 750,38 0,093 7917 4175 -6,76
558,15 741,31 0,091 7959 3970 -7,15
563,15 731,92 0,090 8010 3764 -7,54
568,15 722,18 0,088 8046 3558 -7,90
573,15 712,04 0,086 8081 3351 -8,25

Isdo tarazliq xotti boyunca suyun Ozlulilyiiniin vo sixhgmin tempera-
turdan asililifina asason 6zlii axinin aktivlosmo parametrlori hesablanmigdir
(cadval, sakil 1-3). Bu parametrlorin hesablanmasi tisulu [4] isinds verilmisdir.

Coadvaldon va sokil 1-don gorinduyt kimi, su-buxar fazalarinin tarazliq

Xatti boyunca suyun 6zIii aximinin aktivlosma Gibbs enerjisi (AG;) temperatur
artdigca ovvolca azalir, minimumdan kegir vo sonra iso artir. Cadvaldan vo
sokil 2 va 3-don goérundiyd kimi, su-buxar fazalarinin tarazliq xatti boyunca
suyun 0zlii axininin aktivlosmo entalpiyasi vo entropiyasi temperaturun art-
masi ilo azalirlar.
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Sak. 1. Su-buxar fazalarinin tarazliq xatti bo- | S$ok. 2. Su-buxar fazalarinin tarazliq xatti bo-
yunca Gibbs enerjisinin suyun 6zlii axmin | yunca suyun 6zIi axininin aktivlesma ental-

aktivlogsmo temperaturdan asililig1. piyasinin temperaturdan asililig1.
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Sak. 3. Su-buxar fazalarinin tarazhq xatti boyunca suyun
6zIi axminin aktivlesma entropiyasinin temperaturdan asililigi.

Temperatur artdigca su molekullarinin istilik harokati artir, molekullar
arasindaki rabito zoifloyir, suyun axini asanlagir. Biitiin bunlar yekunda tem-

peraturun artmasi ilo AG; -nin giymotinin azalmasina sobob olur. Tempe-
raturun artmasi ilo suyun sukunat halinin entalpiyasi (H,) vo entropiyasi (S )
artir. AH ; >0, AS,’; >0 olmas1 vo temperatur artdiqca onlarin azalmasi onu

gOstorir ki, buttin temperaturlarda Ho>Hs vo S;>S; sortlori 6danir, lakin tem-
peraturun artmast ilo onlarin forqi azalir.
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AKTUBAIIMOHHBIE TAPAMETPBI BA3KOI'O TEYEHUSA
BO/JbI BAOJIb JIMHUU PABHOBECHSI BOJJA-ITIAP

3. AAMACUMOB, I''ll.TACAHOB, b.I'.IIAIITAEB, P.III.LAXMEJJOBA

PE3IOME

#
n!
BJOJIb JIMHUH (1)3301301“0 PaBHOBCCHUA BOJa-Tlap HAa OCHOBE TEMIICPATYPHBIX 3aBUCUMOCTEH
JII/IHaMH’{eCKOﬁ BS3KOCTU U IINIOTHOCTHU BOJHI. bruto YCTaHOBJICHO, YTO MapaMETpPbl AH;t u

Axrupanuonnsie napamerpsl (AG”, AH ; , AS;) BSI3KOI'O T€YEHMsI OBLIM BBIYUCIICHBI

AS; C YBEIMYCHHEM TEMIEPATyphl YMEHBIIAKOTCS, a MapameTp AG; ¢ yBeIMYCHHEM TeM-
neparypbl CHa4yaja yMEHbIIAETCsl, JOCTUTaeT MUHUMYMa rpu Temrnepatype 468,15 K, 3atem
CHOBA YBEJIMYMBACTCH.

KaroueBble ciioBa: Boja, TMHUK (ha30BOr0 PaBHOBECHS BOJA-TIAp, aKTUBAIIMOHHbIE T1a-
paMeTpsl BI3KOTO TEUCHUS.

THE VISCOUS FLOW ACTIVATION PARAMETERS OF WATER ALONG THE
WATER-VAPOUR EQUILIBRIUM LINE

E.AMASIMOV, H.Sh.HASANOV, B.G.PASHAYEV, R.Sh.AHMADOVA
SUMMARY

The activation parameters ( AG] s AH? As;) of viscous flow of water are calculated on

the base of temperature dependence of viscosity and density along the water-vapour phase
equilibrium line. It was established that AH; and AS? decrease with an increase in tempe-

rature while the parameter AG; initially falls, reaches a minimum at 468,15 K temperature,
then increases again.

Key words: water, water-vapour phase equilibrium line, the activation parameters of
viscous flow.
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