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SU-POLIETILENQLIKOL-LiOH, NaOH, KOH
SISTEMLORINDO STRUKTUR XUSUSIYYOTLORI
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Isdo su-PEQ, su-PEQ-LiOH, su-PEQ-NaOH vo su-PEQ-KOH sistemlorinin 293,15-323,15 K temperatur vo PEQ-
in 0-0.001 molyar hisso konsentrasiyasi intervalinda dinamik ozliilityii vo sixhigr dlgiilmiisdiir. PEQ-in molekulyar kiitlosi
1000, 1500, 3000, 4000 vo 6000 olan fraksiyalarina baxilmisdir vo su-PEQ-LiOH, su-PEQ-NaOH, su-PEQ-KOH sistemlorin-
do osaslarin (LiOH, NaOH, KOH) konsentrasiyasi 0,01 molyar hisso gotiiriilmiigdiir. Tocriibi naticolordon istifado edorok
tadqiq olunan sistemlorin baxilan temperatur vo konsentrasiya intervalinda 6zI1ii axininin aktivlogsme parametrlori vo mohlulda
PEQ-in parsial molyar hocmlori hesablanmig va bu parametrlorin PEQ-in konsentrasiyasindan asililiglart tohlil edilmisdir.
Miioyyan olunmusdur ki, PEQ hom suya, hom ds su-LiOH, su-NaOH va su-KOH sistemlarine strukturlasdirict tosir gostorir,
lakin LiOH, NaOH, KOH-n istiraki uygun ardicilligla PEQ-in strukturlagdirici tesirini miioyyan qodor zosiflodir. Bu iso
LiOH, NaOH, KOH-1n uygun ardicilligla suyun strukturuna gostordiyi dagidici tosirlo olagadardir.

Acar sozlor: polietilenglikol, LiOH, NaOH, KOH, sulu mohlul, suyun strukturu, 6zIi axinin aktivlosmo parametrlori, parsial
molyar hacm.

PACS: 77.22.Ej, 64.75.Bc, 31.70.Dk, 61.20 Og.

UOT: 541.8, 539.199

GIRIS. onun miixtalif molekulyar kiitloli fraksiyalarmm sulu
mohlullarmin 6z1i axin vo hacmi xassalori az arasdiril-
Molumdur ki, su canli orqanizmlords bas veron  migdir. Homginin elmi adobiyyatin tohlili gdstorir ki,
biitiin bioloji, biokimyavi vo biofiziki proseslords faal  istor su-PEQ sistemindo struktur xiisusiyyatlorinin
istirak edir. Su, bu proseslorde 6ziinii holledici kimi  arasdirilmasina, istorso do bu sistemo miixtslif duzla-
aparmagqla yanasi, bioloji funksya dasiyan makromole-  rin, asaslarin vo s. tasirinin dyranilmesine zorurat var.
kullarin aktiv konformasiyalarinin formalasmasinda,  Bu sabobdon su-PEQ-LiOH, NaOH, KOH sistemlorin-
orqanizmdo bas veron biitiin qarsiliqlt tesirlords, fer-  do struktur xiisusiyyetlorinin dyronilmosi boyiik ohe-
mentativ reaksiyalarin gedisinds, kimyovi maddslorin  miyyst kasb edir.
dasinmasinda miihiim rol oynayir. Bioloji obyektlorin Isdo su-PEQ, su-PEQ-LiOH, su-PEQ-NaOH vo
funksional faaliyyati suyun strukturu ilo miioyyon olu-  SU-PEQ-KOH sistemlorinds struktur xiisusiyyatlori
nur vo sulu mohlulun fiziki xassalori onun torkibindoki ~ 293,15-323,15 K temperatur vo PEQ-in 0-0,001 mol-
komponentlorin tobiotindon ciddi sokildo asilidir.  yar hisso konsentrasiyasi intervalinda viskozimetriya
Qeyd edok ki, sulu moahlullarin fiziki-kimyavi xassolo-  vo piknometriya metodlari ilo todqiq olunmusdur. Po-
ri su molekullari, hollolan madds molekullart va su- lietilenglikolun (PEQ) molekulyar kiitlosi 1000, 1500,
hollolan maddo molekullar1 arasinda bas veron qarsi- 3000, 4000 vo 6000 olan fraksiyalarma baxilmigdir vo
hiqht tesirlorlo slagadardir. Belo molekulyar qarsilighh  su-PEQ-LiOH, su-PEQ-NaOH, su-PEQ-KOH sistem-
tosirlor hidrogen, ion-dipol vo digor nov rabitolorin ya-  lorindo golovi metal hidroksidlorinin (LiOH, NaOH,
ranmasi hesabma mohlulun strukturunu formalagdirir.  KOH) konsentrasiyasi 0,01 molyar hisso gotiiriilmiis-
Suda hall olan maddaler onun strukturunu doyigdirir.  diir. Tadqiq olunan mohlullarin geyd olunan tempera-
Bu iso bas veron biitiin proseslors 6z tosirini gostorir.  tur vo konsentrasiya intervalinda dinamik 6zliiliiyii vo
Ona goro do suyun strukturunun tadqiqi, o climladen  sixlig1 Olgiilmiisdiir vo taocriibi qiymsetlor osasinda
miixtalif maddolorin ona tosirinin §yronilmosi aktual-  mohlullarin 6zIi axmmnin aktivlosmo Gibbs enerjisinin
dir. # o e . .
Praktik ohomiyyatliyino gora polietilenglikol (AG” ). 6zlii axmmmn  aktivlosmo - entalpiyasinin
(PEQ), LiOH, NaOH vo KOH daimi tedqiqatgilarin (AH; ), 0zlii axmmm aktivlosme entropiyasmin
tadgigat obyekti olubdur [1-9]. Polietilenqlikolun bii-
tiin molekulyar kiitloli fraksiyalar1 suda yaxst holl olur (AS; ), mohlulda PEQ-in parsial molyar hocminin
[5]. PEQ molekulunda (HO-[-CH2-CH,-O-],-H) hom
r[]llga(.)?gQ(-iCniz())’Hl)mql?qu ’ _hgi r_of\'llls ESHa‘gorCrllrlzfllzs n\llsl_r siyasidan asililiglar1 tahlil olunmusdur.
lekulu ilo hidrogen rabitasi yarada bilirlor, CH; grup- R s
lar1 isa hidrofolf effekti yaerlrlar. PEQ toksik gﬁsﬁ- TOCRUBI VO NOZORI HISSO.
siyyatlora malik olmadigindan tababstds, farmakologi-
yada, kosmetologiyada vo yeyinti sonayesindo genis
istifado olunur [6]. PEQ bark zarraciklori kapsullagdir-
magqla onlarin steril sabitliyini tomin etmok, sathi aktiv
olan maddaleri 6ziinds saxlamaq vo miixtalif proses-
lords siirtiinmoni azaltmaq xassalorino malikdir [7, 8].
PEQ-in genis totbiq sahssinin olmasina baxmayaraq

(\7) qiymatlori hesablanmigdir vo PEQ-in konsentra-

Tadqiqat obyekti va metodlari. Todqiqat obyekti
olaraq molekulyar kiitlalori 1000, 1500, 3000, 4000 vo
6000 olan PEQ, LiOH, NaOH vo KOH gotiiriil-
miisdiir. Istifado olunmus maddolor kimyovi safdir.
Mobohlullarin hazirlanmasinda bidistillo edilmis sudan
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istifado olunmusdur. Isdo 6zliiliik kapilyar viskozi-
metrlo, sixliq iso piknometrlo 6l¢iilmiisdiir.

Mayelorin 6zlii axininin Frenkel vo Eyring nozo-
riyyasing [10-15] gore 6zIii axmimnin aktivlosma Gibbs

enerjisi ( 4G;)

AG; =RT In-L
o

)

ifadasilo toyin olunur. Eyring noazeriyyasino [10, 13]
gora

N, hpo
o = T 2
olur. Burada R -universal gaz sabiti, Na - Avogadro
adadi, h - Plank sabitidir. M - mohlulun molyar kiitlosi
olub

@)

ifadoasilo toyin olunur [10]. X; vo M; uygun olaraq i -Ci
komponentin molyar hissasi vo molyar kiitlosidir. T
miitloq temperaturunda mayenin dinamik 6zliliyii (77)
va sixlig1 (p) tacriibado tayin olunur.

(1) ifadasini termodinamikadan malum olan [10,

11, 16]
AG] =AH; ~TAS; (4)

ifadesindo nozors alsaq vo biitiin hodlori T-ys bolsok
alariq:

AH”
Rin L -1 _As’ 5)
o T
(5) ifadesindon goriinir ki, O6zli axmm
aktivlogmo entalpiyas1 ( AH : )
ain-7
- 77
AH” =R ~ 1 ; ()
T

olur [10, 11]. (1) ifadosindon AG; va (6) ifadosindon
AH; toyin edildikdon sonra (4) ifadssilo 6zli axinin

aktivlesma entropiyasi ( AS ; ) hesablanir.

Moahlulda PEQ-in parsial molyar hocmi (V)

V, +(1- x{ j )
p.T

diisturu ilo toyin olunur [10]. Burada Vi - mohlulun
molyar hocmi olub,

~

v oV,

OX

19

v M _2xM

m 8
p P

diisturu ilo hesablanir [10].
ALINMIS NOTICOLORIN MUZAKIROSI
Su-PEQ, su-PEQ-LIiOH, su-PEQ-NaOH vo su-

PEQ-KOH sistemlorinin 293,15 K temperaturda 6zli
aximninin aktivlosmo Gibbs enerjisinin (AG;) vo Ozlii

axinmin aktivlesmo entalpiyasinm ( AH ; ) PEQ-in
konsentrasiyasindan (x) asililiglar1 cadval 1 va cadval
2-do, 6zl axmmin aktivlosmo entropiyasinin (AS; )
PEQ-in konsentrasiyasindan (x) asililiglar isa gokil 1-
5-do gostorilmisdir.

30 TaS”, C
7 K -mol

24 : : : : X

0 0,0002 0,0004 0,0006 0,0008 0,001

Sokil 1. Su-PEQ (1), su-PEQ-LIiOH (2), su-PEQ-
NaOH (3), su-PEQ-KOH (4) sistemloarinin 6z-
1 axiinin aktivlosmo entropiyasinin PEQ-in
konsentrasiyasindan asililigi (Mpeo=1000).
(T =293.15K, Xrion = 0.01, XnaoH = 0.01,

Xkon=0.01).
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Sokil 2. Su-PEQ (1), su-PEQ-LIiOH (2), su-PEQ-
NaOH (3), su-PEQ-KOH (4) sistemlorinin 6z-
li axminin aktivlogsms entropiyasinin PEQ-
in konsentrasiyasindan asililigi (Mpeq=1500).
(T =293.15K, XLion = 0.01, Xnaon = 0.01,
Xkon=0.01).
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BZ'AS* C

7' K -mol

24 : : : : X

24 T T T T X- 0 0,0002 0,0004 0,0006 0,0008 0,001
0 0,0002 0,0004 0,0006 0,0008 0,001 Sakil 4. SU-PEQ (l), SU-PEQ-LiOH (2),SU-PEQ-
Sokil 3. Su-PEQ (1), su-PEQ-LIiOH (2), su-PEQ- NaOH (3), su-PEQ-KOH (4) sistemlari-
NaOH (3), su-PEQ-KOH (4) sistemlorinin 6z- nin 6zlii axinmm aktivlosmo entropiya-
I axminin aktivlesms entropiyasinin PEQ- s PEQ-in konsentrasiyasindan asili-
in konsentrasiyasindan asililig1 (Mpeqg=3000). hi§1 (Mpeg=4000)
(T =293.15K, xvion = 0.01, xnzor = 0.01, (T = 293.15K, XLion = 0.01, Xnzon = 0.01,
Xkon=0.01). XkoH=0.01).
Cadvel 1

Su-PEQ, su-PEQ-LiOH, su-PEQ-NaOH, su-PEQ-KOH sistemlorinin 6zli axinmnim
aktivlasmoa Gibbs enerjisinin PEQ-in konsentrasiyasindan asililigi (C / mol).
(T = 293.15K, XLioH = 0.01, XNaOH = 0.01, XKOHZO.Ol).

« Mpeq=1000 Mpeq=1500 Mpeqo=3000 Mpeq=4000 Mpe@=6000
Su-PEQ Su-PEQ Su-PEQ Su-PEQ Su-PEQ
0 9292 9292 9292 9292 9292
0.0001 9373 9463 9561 9711 10525
0.0002 9423 9682 9862 10162 11656
0.0004 9610 10023 10435 10978 13417
0.0006 9735 10405 10937 11749 14938
0.0008 9920 10735 11552 12449 16154
0.001 10064 11149 12062 13081 17261
X Su-PEQ-LIOH Su-PEQ-LIOH Su-PEQ-LIOH Su-PEQ-LiIOH Su-PEQ-LIOH
0 9598 9598 9598 9598 9598
0.0001 9683 9758 9852 9995 10777
0.0002 9750 9937 10140 10427 11977
0.0004 9897 10294 10591 11217 13303
0.0006 10088 10761 11246 11869 15116
0.0008 10196 11129 11878 12655 16326
0.001 10385 11382 12276 13480 17834
X Su-PEQ-NaOH | Su-PEQ-NaOH | Su-PEQ-NaOH | Su-PEQ-NaOH | Su-PEQ-NaOH
0 9549 9549 9549 9549 9549
0.0001 9603 9700 9795 9939 10730
0.0002 9691 9881 10086 10376 11534
0.0004 9813 10242 10642 10972 13576
0.0006 9993 10511 11201 11928 14779
0.0008 10172 10984 11635 12824 16297
0.001 10282 11339 12438 13242 17499
X Su-PEQ-KOH Su-PEQ-KOH Su-PEQ-KOH Su-PEQ-KOH Su-PEQ-KOH
0 9457 9457 9457 9457 9457
0.0001 9533 9618 9716 9863 10663
0.0002 9632 9803 10007 10306 11579
0.0004 9765 10171 10781 10806 13529
0.0006 9887 10754 11139 11873 15043
0.0008 10069 10921 11677 12566 16562
0.001 10165 11073 12282 13094 17055

20
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Su-PEQ, su-PEQ-LiOH, su-PEQ-NaOH, su-PEQ-KOH sistemlarinin 6z1ii axmimnin
aktivlogma entalpiyasinin PEQ-in konsentrasiyasindan asililigi (C / mol).
(T = 293.15K, XLioH = 0.01, XNaOH = 0.0l, XKOHZO.Ol).

« Mpeg=1000 Mpe=1500
Su-PEQ Su-PEQ
0 17397 17397
0.0001 17543 17633
0.0002 17643 17908
0.0004 17897 18407
0.0006 18059 18870
0.0008 18333 19390
0.001 18503 19869
X Su-PEQ-LIiOH Su-PEQ-LiOH
0 17619 17619
0.0001 17813 17896
0.0002 17908 18150
0.0004 18044 18708
0.0006 18279 19145
0.0008 18553 19543
0.001 18701 20010
X Su-PEQ-NaOH Su-PEQ-NaOH
0 17417 17417
0.0001 17602 17680
0.0002 17690 17951
0.0004 17900 18500
0.0006 18089 18767
0.0008 18387 19392
0.001 18527 19866
X Su-PEQ-KOH Su-PEQ-KOH
0 16753 16753
0.0001 16860 16960
0.0002 17084 17188
0.0004 17380 17981
0.0006 17542 18621
0.0008 17929 18940
0.001 18164 19264

Cadval 1, coadval 2 vo sokil 1-5-don goriindiiyii
Kimi, tadqiq olunan sistemlor ii¢iin 6zli axmm aktiv-

losmo parametrlori (AG; , AH; , AS: ) verilmis tem-

peraturda konsentrasiyanin artmasi ilo artir.

Maye siikunat halinda olduqda (axmadiqda) zar-
rociklorin biitlin istigamotlordo sigrayiglart eyni ehti-
malli olur. Lakin axin zamani axin istigamotindo zor-
rociklarin sigrayislarinin say1 digar istiqamatlora nozs-
ron iistiinliik toskil edir. Ozlii axmin aktivlogmo para-

metrlori (AG; , AH; , AS: ) 1 mol sayda zorraciyin

baglh haldan (Gp, Hp, Sp) aktiv hala (Ga, Ha, Sa) keg-
masi zamant uygun parametrlorin qiymotlori forqine

borabardir [10]: AG? =G, -G,, 4H; =H,-H,,
AS =S, -S,.
Molumdur ki, AG; 1 mol sayda molekulun bagli

haldan aktiv hala kegmosino sorf olunan enerjidir,

Cadval 2
Mpe=3000 Mpeq=4000 Mpe@=6000
SU-PEQ SU-PEQ SU-PEQ
17397 17397 17397
17747 17926 18818
18158 18508 20093
18858 19465 22091
19654 20452 23880
20271 21315 25262
21006 22158 26685
Su-PEQ-LiOH Su-PEQ-LiOH Su-PEQ-LiOH
17619 17619 17619
17992 18179 19062
18378 18713 20296
19039 19618 21849
19805 20577 23999
20531 21432 25387
21128 22506 27222
Su-PEQ-NaOH | Su-PEQ-NaOH | Su-PEQ-NaOH
17417 17417 17417
17793 17959 18898
18179 18529 19788
18876 19475 22086
19642 20443 23600
20262 21677 25271
21128 22141 26699
Su-PEQ-KOH Su-PEQ-KOH Su-PEQ-KOH
16753 16753 16753
17085 17361 18370
17413 17922 19557
18483 18732 21705
19216 20044 23519
19860 20954 25166
20659 21753 26051

I
AH ; mohlulda yaranan doyismslori enerji baximin-

21

dan, AS; is9 struktur baximindan xarakterizo edir.

Belo ki, konsentrasiyanin artmasi ils AG; -nin artmast
molekulun potensial ¢opari kegmosino daha ¢ox enerji

# . . .
sorf olunmasin, AHn -1 artmasi sistemin daha moh-

. * . . .
kom struktura malik olmasini, ASU -in artmasi iso sis-

temin daha strukturlagsmis hala ke¢mosini gostorir [9,
10, 17-21]. Ozli axinm aktivlosma parametrlorinin
(4G;, 4H,
(cadval 1, cadval 2, sokil 1-5) asasan deya bilarik ki,
verilmig temperaturda todqiq olunan sistemlor PEQ-in
konsentrasiyasmin artmasi ilo daha strukturlasmis hala
kegirlor.

Sokil 1-5-don goriiniir ki, su-PEQ sistemins eyni
konsentrasiyah (XLiOH = 0.01, Xnaon = 0.01, XKOH=O-01)
LiOH, NaOH vo KOH olave etdikds verilmis tempera-

AS:) konsentrasiyadan asililiglarina
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tur vo konsentrasiyada AS ; parametrinin qiymoti uy-

gun ardicilligla azalir. Bu onu gostarir ki, su-PEQ sis-
temina LiOH, NaOH va KOH olavs etdikdo PEQ-in
mohlulu strukturlagdirmasi uygun ardicilliqla zsiflayir.
Bu iso LiOH, NaOH vo KOH-1n su-PEQ sisteminos uy-
gun ardicilliqla daha ¢ox dagidict tosir etdiyini gosto-
rir. Bu noticoni izah etmok {igiin ionlarla su molekul-
lar1 arasinda movcud olan elektrostatik qasiliql tesir
hesabina yaranan hidratlasma prosesino osaslanacagiq.
Sulu mohlulda ionlar asasen polyar su molekullarinin
yaratdig1 daxili lokal elektrostatik sahoni doyisirlor.
Bu doayigma, 6z ndvbasinds, ionun sathi yiik sixligi ilo
olaqadardir. Tobiidir ki, boyiik sothi yiik sixligina ma-
lik ki¢ik ionlar, ki¢ik sothi yiik sxligina malik bdyiik
ionlara nisbaton suyun strukturuna forqli tasir edocak.
Sothi yiik sixlig1 boyiik olan ionlarin yaxin strafinda
elektrik sahasinin intensivliyi boyiik oldugundan, bu
ionlar su molekullarin1 cozb edorok 6z otraflarinda
hidrat tobaqoesi yaradirlar. Sathi yiik sixligi ki¢ik olan
ionlarda iso ion-dipol garsiliql tosiri hidrat tobaqosi-
nin yaranmasi ii¢iin kifayot etmir. Qeyd edok ki, Li*
ionu ilo miiqayisade Na* ionu, Na* ionu ilo miiqayiso-
ds iso K* ionu nisboton zoif hidratlagmaya malik oldu-
gundan [10, 22], goriiniir, LiOH-a nisboton NaOH,
NaOH-a nisbaton iso KOH verilmis temperatur vo
konsentrasiyada su-PEQ sistemina daha ¢ox dagidici
tosir edir.

Su-PEQ, su-PEQ-LiOH, su-PEQ-NaOH vo su-
PEQ-KOH sistemlorinds 293,15 K temperaturda PEQ-
in parsial molyar hacminin (\7) PEQ-in konsentrasi-
yasmdan (X) asililiqlart sokil 6-10-da gostorilmigdir.
Sokil 6-10-dan goriindiiyli kimi, tadqiq olunan sistem-
lor ii¢iin mohlulda PEQ-in parsial molyar hocmi (\7)
PEQ-in konsentrasiyanin artmasi ilo azalir. Malumdur
Ki, i-ci komponentin parsial molyar hacmi verilmis
torkibli sistemo homin komponentdon 1mol slava et-
dikds hocmin doyigmosine borabardir [10, 16, 23, 24].
Deyo bilorik ki, boyiik 6lgiilii assosiatlarin fozadaki
hocm payi, boliindiilkde onun ayri-ayri1 hissolorinin
fozadaki hacm paylar1 cominden kigik olur vo aksina.
Iki strukturlu su modelina [10, 16, 25] géra su hidro-
gen rabitosilo birlosmis miixtalif 6lgiilii klasterlordon
vo klasterloraras: sarbast su molekullarmdan ibaratdir.
Parsial molyar hocmin konsentrasiyadan asililiina
osason chtimal etmok olar ki, PEQ molekullar: ilk
ndvbado sorbost su molekullar: ilo hidrogen rabitosi
vasitasilo birlogirlor. Bu iso konsentrasiyanin artmasi
ilo mohlulda PEQ-in parsial molyar hocminin azal-
masina sabab olur. Bu da PEQ-in konsentrasiyasinin
artmast ilo mohlulun daha da strukturlagsmasini goés-
torir.

Su-PEQ, su-PEQ-LIiOH, su-PEQ-NaOH vs su-
PEQ-KOH sistemlorinds 293,15 K temperaturda PEQ-
in parsial molyar hacminin (\7) PEQ-in konsentra-
siyasmdan (X) asililiglar1 sokil 6-10-da géstorilmisdir.
Sokil 6-10-dan goriindiiyli kimi, todqiq olunan
sistemlar ti¢iin mahlulda PEQ-in parsial molyar hacmi
(\7) PEQ-in konsentrasiyanin artmasi ilo azalir. Ma-
lumdur Ki, i-ci komponentin parsial molyar hocmi ve-
rilmis torkibli sistema hamin komponentden 1mol sla-
vo etdikdo, hocmin doyigmosino borabordir [10, 16,

22

23, 24]. Deyo bilarik ki, boyiik 6l¢iilii assosiatlarin fo-
zadak1 hacm payi, boliindiikde onun ayri-ayr1 hissalo-
rinin fazadaki hocm paylar1 comindon kigik olur vo ok-
sina. Iki strukturlu su modelino [10, 16, 25] goro su
hidrogen rabitasilo birlogmis miixtalif 6l¢iilii klaster-
lordon va klasterlorarast sarbast su molekullarindan
ibarotdir. Parsial molyar hacmin konsentrasiyadan asi-
liligma asason ehtimal etmak olar ki, PEQ molekullar:
ilk névbada sarbast su molekullar ilo hidrogen rabi-
tosi vasitasilo birlasirler. Bu iso konsentrasiyanin art-
mas1 ilo mohlulda PEQ-in parsial molyar hacminin
azalmasina sabab olur. Bu da PEQ-in konsentrasiyasi-
nin artmast ilo mohlulun daha da strukturlasmasini
gostorir.

34 - C

#

7" K -mol

24 + T T T T Xl

0 0,0002 0,0004 0,0006 0,0008 0,001

Sokil 5. Su-PEQ (1), su-PEQ-LiOH (2), su-PEQ-
NaOH (3), su-PEQ-KOH (4) sistemlorinin 6z-
li axininin aktivlasmo entropiyasinin PEQ-in
konsentrasiyasindan asililigi (Mpeg=6000).
(T =293.15K, XLion = 0.01, XnaoH = 0.01,
Xkon=0.01).

750 T T T T XI

0 0,0002 0,0004 0,0006 0,0008 0,001

Sakil 6. Su-PEQ (1), su-PEQ-LiOH (2), su-PEQ-
NaOH (3), su-PEQ-KOH (4) sistemlorindo
PEQ-in parsial molyar hacminin PEQ-in
konsentrasiyasindan asililigi (Mpeo=1000).
(T =293.15K, Xrion = 0.01, XnaoH = 0.01,
Xkon=0.01)
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Beloliklo hom 6zlii axmin aktivlogsmo entropiya-

smin, hom do mohlulda PEQ-in parsial molyar hacmi-

nin konsentrasiyadan asililiqlarima asasan deys bilarik

ki, PEQ hom suya, hom do su-LiOH, su-NaOH vs su-
KOH sistemlarina strukturlagdirici tosir gostarir, lakin
LiOH, NaOH, KOH-in istiraki uygun ardicilliqla
PEQ-in strukturlagdirici tasirini miioyyon qodor zoiflo-
dir. Bu isa LiOH, NaOH, KOH-1n uygun ardicilligla
Suyun strukturuna gostordiyi dagidici tesirlo olagodar-

dir.
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Sokil 7. Su-PEQ (1), su-PEQ-LiOH (2), su-PEQ-

NaOH (3), su-PEQ-KOH (4) sistemlorindo
PEQ-in parsial molyar hocminin PEQ-in
konsentrasiyasindan asililigi (Mpeo=1500).
(T =293.15K, Xriorn = 0.01, Xnaor = 0.01,
Xkon=0.01)
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Sokil 8. Su-PEQ (1), su-PEQ-LiOH (2), su-PEQ-

NaOH (3), su-PEQ-KOH (4) sistemlorindo
PEQ-in parsial molyar hacminin PEQ-in
konsentrasiyasindan asililigi (Mpeqg=3000).
(T =293.15K, XLion = 0.01, Xnaon = 0.01,
Xkon=0.01)
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Sokil 9. SU-PEQ (1), su-PEQ-LiOH (2), su-PEQ-

NaOH (3), su-PEQ-KOH (4) sistemlorindo

PEQ-in parsial molyar hacminin PEQ-in
konsentrasiyasindan asililigi (Mpeo=4000).
(T =293.15K, XLion = 0.01, Xnaon = 0.01,

Xkon=0.01)
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Sakil 10. Su-PEQ (1), su-PEQ-LiOH (2), su-PEQ-
NaOH (3), su-PEQ-KOH (4) sistemlorindo
PEQ-in parsial molyar hacminin PEQ-in
konsentrasiyasindan asililigi (Mpeo=6000).
(T =293.15K, xvion = 0.01, xnaon = 0.01,
Xkon=0.01)
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B.G. Pashayev

STRUCTURAL FEATURES IN SYSTEMS
WATER - POLYETHYLENE GLYCOL - LiOH, NaOH, KOH

In this work, the dynamic viscosity and density of the water - PEG systems, water - PEG - LiOH, water - PEG - NaOH,
and water - PEG - KOH were measured in the temperature range 293.15-323.15 K and 0-0.001 mole fraction of PEG. PEG
fractions with a molar mass 1000, 1500, 3000, 4000, 6000 and the concentration of alkali metal hydroxides (LiOH, NaOH,
KOH) in the water - PEG - LiOH, water - PEG - NaOH, water - PEG - KOH systems were considered to be 0.01 mole
fraction. Using the results of the experiment, the activation parameters of the viscous flow and the partial molar volumes of
PEG were calculated, and the dependences of these parameters on the concentration of PEG in this temperature range and
concentration of the studied systems were investigated. It was found that PEG has a structural effect on both water and water
- LiOH, water - NaOH and water - KOH systems, but the presence of LiOH, NaOH, KOH consistently weakens the structural
effect of PEG. This is due to the destructive effects on the structure of LiOH, NaOH, KOH in the corresponding sequence.

B.I'. I1amaes

CTPYKTYPHBIE OCOBEHHOCTH B CUCTEMAX
BOJA - MIOJUITUJIEHTJIMKOJIb - LiOH, NaOH, KOH

B pabGore n3mepeHs! JUHAMUYECKasl BSI3KOCTh M IUIOTHOCTH cucTeM Boxa - I1OT, Boxa - IIOI - LiOH, Boga - IIOT -
NaOH wu Boxa - I13I' - KOH B unTepBane temneparyp 293,15-323,15 K u 0-0,001 monbHO# gomu T[19T. PaccMorpeHsr
¢paxuu [I9T ¢ momsipoit maccoir 1000, 1500, 3000, 4000, 6000 u KOHIEHTpaL¥si THAPOKCHIOB ILISTOYHBIX METAJLIOB
(LiOH, NaOH, KOH) B cucremax Bopna - I1EI" - LiOH, Bona - I1EI" - NaOH, Bona - I1EI" - KOH cocrasnsina 0,01 MomsHO#M
nonu. C UCIONB30BAHUEM PE3yJIbTATOB AKCIEPUMEHTA ObLIM BBIYMCICHBI AKTUBALMOHHBIC ITAPAMETPHI BA3KOTO TCUCHHS U
napIyanbHble MosipHBIe 00beMbl [I0I, a Taxke MCCIemoBaHBl 3aBUCHMOCTH 3THX MapaMeTpoB OT KoHIeHTpanuu [10I B
JTAHHOM MHTEpBaJe TeMIIepaTyp U KOHIEHTPAIMU NCCIIEeAyeMbIX cucTeM. bputo ycranoBieno, uto [13I7 okasbIBaeT CTpyKTyp-
HOE BO3JEHCTBIE Kak Ha BOAY, Tak U Ha cucTeMbl Boza - LiOH, Bona - NaOH u Boga - KOH, Ho mpucyrcrBue LiOH, NaOH,
KOH nocnenoarensHo ocnabiser crpykrypHoe BimssHue [I0I. D10 cBs3aHO C pa3pyMINUTENbHBIMU JEHCTBUSIMU HA CTPYK-
Typsl LiOH, NaOH, KOH B cooTBeTCTBYIOIIIEH MTOCIENOBATENLHOCTH.
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