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Abstract

The cersities ard viscesities of solutions of scly (viuyl alzoho!XPVYA) molzcular weight SZkg.muo-t
SV waber s Lo O0MS ma_ k-1 at ZU8.15, 308,15, 31817 end 328,05 K have hee meusured. ©0 the base of
Eviing,s thewy of rule proceszes, e malar Gikbs free vorgy ol Hetivagion oo visgeos Qow of soodions
AGLZ brve been detoreined. Additiorally, hz vizvosily coefTizient Ue in Jones-Nale squation is celewated. The
infulence o7 e empenlires on ihe 2208 paraeser is discusied.

Introduction

Diissalvirp @ polymer in 2 Inw —molecalar
weight 2alvent 15 a vory shiw srovess coors i twe
slages. fieat, the zovenr melecules slawly | sy
m:a the polycier wopredies a8 swolles oo . | he
svvand sage of salutien zan ke tale place wheo Gie
zel graduglly J<nle prates iame 2 e solutiag |1-
31

Aknowledee of the aenavicur of palviner in
low miclecular weighe  solvams i irmporm
avadumicylly and:ndusirizl y.

Sany indusinal poocesses nie palymens as
pelymer selutians ard akqowlalze of ke snbject
area is coilicul wthe efifelent wilization i etificizl
Abwers, i Nlims, plasticizirg, lacqurs, adbes s,
Inbricating oils and hvdraa_ie fluids 4] 20Ty (ving
elevholyiz one of the most important wite-ols s
the active separatien awecs ol pervepoeation
mambranzs used for remeving vesidoal water from
orpanic selvancs o This 33 becance (2% AL mines
easive willl waler, Bos does nor mix wrr resd
areanic corpownds inclndice hediphilic sol ones
sl as etamc | or segic acid |5).

Experimental
Materials

Doionizad and doubly dissilled wergr wis
ustd T spocifie corducriviny was<| <1006 S cm-
Lpolvivinyl aleonciis evallasle product o Aldeick
Chamizal Compeny (L5 A) whose tamber aver go
molazulal wweight 128kecrel- ) PYA wied O thiz

staly is solic fpowdir) material ard canplewely
seluble g waler.

DPensily Measurements

The censiy ol ke invostigsted caloions
Wik carured ol the wemperature rang2 sticdicd sy
al Anta Faas o gital deneimater (DMAGIIGHT
with o thermosmaties zutk coatrollad 10 = CODEE.
T dimsimetor was callbrated  wth o walar
Adabamidizes aic wod sevorsl aqueots solutions oF
perassiom chloride | ke precisicn i the densily
values meazared using Wi lensivelzr ds estomared
P e Seller e 2 | O-0p om-3.

Yiscosity Muoasurements

The wiseosity of e ovestigazed solutizns
with teteninizied csing an Ukblalkde viseereser, e
capillay  leaghh of this wiscometer of  abou
rRemjend the Slanceter aboui D 36-0.a3mm)
ard e flow wvoemz of 2wl (3e3 The
Vabichace visoeanzier

frefir et be vaed i this sty anone
fyz oibier commerc:i anes g 25 Carnon Waster
riszometa Canan Fessks wiseometer and Ualeald
vlscoorelir hoczuse 00 mimimizz peessone
ronseelioes: snd surface teasian otfocts. 4 constan
temperature water el (Scholl-Gonwe ©T 1LA0)
with & bar'c canieo! inil was used. The temperatuse
of i wnier bath was menswred by a Hawlen-
Packa .l A guaste thermameter, The operatn
Flavliations was Lnec to £ 00K,




Takialdin A. Hamdin ef ol

Taohle (F): Densities of I'V A in Agueons Solation at THiferent Mulafity and Temperature Bange
Studied.
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Results and Discussion

The exparimentat va'ues of density pl 2
{kg.m-3) and absolute viscosity ql,2 fhgm-ls-10
witek are gived in Tleble (Dend (2), ruspectively.
The teery of rate processes o viseons flow is
appled [R]. Thereby, the molar Cribbs fraz energy
Gl acrivation for viscous flow of a solution |
AG LX) mol-Lis ealzulatee from

Il

¥ Zn 2

AliL2- R Tln

semmssmirtarir i |

Lk
where R i th? a3 comstart, T i L clmalie
temparature(ht]  is plach,s consienLbkA i3
Avozai-os eonstant and V1.2 fmidane-i )
i5 e volwme of org molz of solaten

1000+ M,

el 2s :
. —m)

ey )
where minalka-11 1% the mela'ite of sallion 2
A L nunber moles of salvens no= 00001, M
and M2 ars e molecclr weinits of sulvert arg
sl ressectively . Jablz (31 ceprosont Lhe
calenlarc:] walues o molr Gibbs frez znergy ol
echivaticn for viscows flee of selulion a0 298 15,
FMEASIENE and 328 5 FLAS can oe seen licm
JablztZathe AULZ values af il inves.igaed
silulinns s positive and shaw at mereasz wiih
INCRCasing bemperan g

By comtrast, -Fe wiseosily o soucows
sudlens nf eleemrelytes hos beed stadied in detsils.
Three major feviews cf the subjzel me availulib; i
e liberalare |¥-200 hmes oand Dale[16-22 0 Fave
repared @ semt-erpivical femela e dezeibe i
cozecnlraton desendence of agueous soluticns of
clecizalylon gl pensian: sem2ernraee:

PRV SR R 0 - AR, (2
bk

Whao 2 sl s the alealeie viscosily of pure solvent,
A and B oare snpircal ocoeMicione aod O i the
malar concentration of salution the cocllicianl A is
tha k- do inleraciion  paramete; which can oo
calzuldted frem Debsye-Teee] leors [13Y 00 the
diclectrie constanis ard viscosilics oF salvetrs zand
e limiting icniz cocuctivities  are huoswn Tow
sozflicienl A s glwaws positve whil: the B
coefficient can il be pusline cr negesae
gesending an e nitune of inlirscon betaeen the
solvonl nwleculzs ang soluwe ek, Thoss
mberactioes pescidl wl dnlidile dilotior | his erds 1o
he nhzonres by 12 fact thies as
Lo 00 The brpertance of e T coelf&2ient can b
ustrated by re-writing equasionf 3in the T
TS I | o SIS SO 7

Plalting -he [eft parl of ccuzton [d) versng
Yo sheuld Frocuce & s'=:iphl Uar of slope 2
fposilive or necanve b i equation (37 15 medifed

. - Lo . .
by iznoring the tzm Ave and replacing the
malarity by the mwlelity ar law concentratinn  Tooes
—Dale equation rakes the Frme;

L - i3}

whore T 5 the molality and Be is the cormecled R
cosffizieat.

Tz velicfiy of Jznze Dole equakion (squalio: [34)
was @ated  LElizing e rethod of Least Squzres

carve titine, -~ 7o vilues were plotted

w2lSLE M1 oAb four different temperatures giving a
sraicks Line 3t “ow mbaliny 02 m< 24 101 ang a
curvation lie w1 bich molaline 25830~ 4= |0-
duwith pasitive Be coeffivie:) AYBIZ, 33335,
27T ad TAIF At Z9R1,

SUE IS 318.1 5 and 25815 W respeoively in figures
(117 Cenerally, ke Be valies were found Secraase
with inereases the zhsalote tenpeise o5 2'ven ir
figure (5} seapesting weurvstion  padzticnshio
belwrer: e coaffizient cnd absalie tanpera.cre.
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Figure (1) concentration dependence of relative
visensily of PYA In ugquegus solurion at 298.15K
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Flzuie 12) conccutration dependence of relafive
visensity ul PYA in agqueous solution a1 308 15K,
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Table (&) Molar Gibhs Free Energies of Activation for Visvous Flow of PVA in Agacows Salclion =d
Mafferemt Moladity anl Temperalnre Raeapa Sluclici.

Ay 1,2 {hmal-1)
o 34 Gl Jkz- 1)

294,15 K 18,15 K MGIZK 18T K
01000} 43474 ERETE 43704 RN
0.3224 A1415S 43219 FrEVY LT85
B4 44834 43R95 1676 £TE0A
05350 43393 46222 17165 2419
.96 A7) 4706 dTTT 24937
1.2913 4780 45037 18825 26764
1.4871) 475 1 EERES 46334 0190
1624 4773) 45792 25074 0G0
1.9424 43523 4568 H31s Sld10
2.2650) 025 30405 1300 52229
2,504 021G 51217 L3 53170
2,7523 075 51617 Sdoa4 53690
2,0130 31125 52020 41977 53082
3.2275 51815 52747 23063 5464S
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